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PRACTICAL {{tXESTIONS. $SS 



CHAKTER XIL - / 

Practical Questions to illustrate the Use of some of 
the preceding Problems. 

QUESTION I. 

§ 371. To find the probability that a life or lives, of 
any given age, will continue in being to the end of 
any given term; according to any given table of ob« 
servations. 

SOLUTION. 

In the case of a single life, this probability is a irac<» 
tion whose denominator is the number of persons 
living at the given age; and whose numerator is the 
number of persons living at an age older by the given 
term than the given age. 

In the case of joint lives it is the product of the 
probabilities that each of the single lives shall continue 
in being to the end of the given term. See § 23. 

Example 1. The probability that a person, whose 
age is 20, shall attain to the age of 50, or live SO 
years, is, according to the observations of M. De Par^ 
deux as given in Table III, equal to -f-f-h And the 
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probability that a person, whose age is 40^ shall s^t- 
tain to the age of 70, or live SO years, iSj according 
to the same observations^ equal to 

But the probabiEty that boih those persons shall 
live to the end of 30 yeai^ is equal to -fH multiplied 
by fhat is, equal to i^U-Ji- 

Example 2. The probability that a man aged 46 
shall attain to the age of 56, or lire 10 years, is, ac- 
cording to the observations made in Sweden, as given 
in Table XIV, equal to 4f|4. And the probability 
that a woman aged 40 shall attain to the age of 50^ 
or live 10 yearSj is, according to the same observations^ 
equal to 41^4. 

But the probability that both those persons shall live 
10 years is equal to |4|4 multiplied by -S-r!^: that is, 
equal to f-HIr!- 

Example 3. The probability that each of , three 
lives aged 120, 30, and 40 shall Hve 15 years, is, ac* 
cording to the observarions made at Northampton^ as 
given in Table XXV, equal to -H-J4j ^ iK* 
respectivdy. 

But the probability that all those lives shall continue 
so long k equal to the product of the three fractions 
into each other: whence, such probability will be 
denoted by m-l-Himh 
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5 3?S. Having thus found the probability that 
any sisgk or joint lives will cooiiaue in being to the 
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end of any giren term, we may readily detemiiae th« 
probability that one or the other of them will live so 
long. For, in the case of two Uves, the probability 
here alluded to will be equai to the difference between 
the probability that the joint lives will continiie to the 
end of the term and the sum of the probabilities that 
each of the single lives will continue so long. 

Thus, in the first example, the probability that one 
ar other of two lives, aged M and 40, will continue 
30 years is equal to i-;-H4f subtracted from • % 
(or from the sura of the two quantities and 
which leaves iif^i^ for the probability re* 

quired. 

And the probability that one or other of the two Irves^ 
mentioned in the second example, will continue 10 
years^ is equal to -j4.i4^-|^ subtracted from i S 
(or from the sum of the two quantities i^-g4 and 
+?-H0= which leaves - l - H H ^^e probability re- 

quired. 

In like manner the probability that some one or 
other, out of three given lives, will continue to the 

■* These fraction reduced to a cxjoimon denominator, are 
If Hi! fillM* t^*^ ^^'^ of which 19 equal to But 
it b tedious to operate in this way^ and I have adopted it in the 
present instance for the sake of illustratioo oniy. Ihe best me- 
thod of Ending the prohabilities, both ioi itngle and joint lives, li 
by means of logarithms; and I would here observe that the 
Ipgarithm of the denominator subtratrted from the logarithm of 
the numerator will give the logiirithm of the probability required: 
which Jogarithoi will always have a negative inde:e. 
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end of any ghren term, is ibiind by subtracting the 
«um of the probabilities that each pair of joint lives 
Wtl continue so long, froia the sum of the probabilities 
that each single life and that the three joint lives will 
continue the givoi time:, agreeably to the principles 
^laid down in Prob, IL* 

QUESTION II. 

^ J • • . ■ 

§ S7S. To find the expectation pf any given life 
-(or lives) receiving a given sum, at the end of smy 
%giventerm# 

SOLUTION. 

Multiply the present value of the given sum by the 
probability that the giyen life (or lives) wil| continue 
to the end of the given term: the product will be the 
answer required* See the note in page 44. 

Example I. What is the present value pf ^1 to 
4)e received at the end of SO years, provided a person, 
now aged 20, be then aUye : interest b^ing reckoned 
at 4^ per cent, and the probabilities of living as ob- 
served by M. De Parcieux? 

* I shall here meption, by. way of note, that the probability 
that any two out of three given lives will continae to the end of 
tny given term, is equal to twice the probability that the three 
joint lives shall continue ^ given time, subtracted from the sdm 
of the probabilities that each pair of joint lives shall continue the 
lame period: agreeably to what has been said in the investigation 
ofProb.lII. 
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The present value of <£l^ to be received at the end 
of 30 years, without any contingency, is by Table L VIII 
equal to -26700; and the probability that a person 
aged 20 will live SO years is, by the preceding Question, 
equal to -ff^-: therefore, th^ two quantities multiplied 
together* if/Ul produce '1906 for the value required, 

In like manner the expectation of receiving that sutn 
at the end of the same period, provided a person, aged 
40, lives so long, is equal to multiplied by '26700$ 
which produces '12598 for the value in this case re- 
quired. 

But, if the expectation depenxled on both those 
lives continuing to the end of the term; then ) 
multiplied by '26700, will produce '08992 for the 
value required. 

And, if it had depended on either of thosd" lives 
continuing to the end of the term, then ^» » (or 

the value found by the Scholium in page 35^ ) being 
multiplied by '26700 will produce '22663 for the 
value of the expectation in such case required. 

Example 2. A man aged 46 will at the expiration 
of a lease, which has 10 years to run, be entitled to a 
fine of ^l,t provided he be then alive: what is his 

* The method of multiplying a vulgar fraction by a decimal 
fraction is, to multiply the decimal by the numerator of the vulgar 
fraction, and to divide the product by the denominator of the same; 
i t I have taken the fine equal to one pound, because the quan* 
titles which result from this assumption will be oilen referred to 
in th^ course of the present chapter : but, it is easy to see that 
the answer here ol|tained> bemg multiplied by any. pth^ finc^ 
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expectation of receiving the same: interest being 
reckoned at 4 per cent, and the probabiUties of living 
as observed in Sweden? 

The present value of j£l certain to be received 10 
years hence is, by Table LVIII, equal to -67556 j and 
t^e probability that a man aged 46 will live 10 years is^ 
by the preceding question, equal to -Hfi : therefore 
these two quantities multiplied together will produce 
•J240§ for the value required- 
Had the fine depended on the life of his wife aged 
40, then if j l- multiplied by -67556^ will produce 
*J7479 for the value in this case required. 

But had it depended on their joint lives continuing 
to the end of the given term, then -H- fH* r*- multi- 
plied by '675563 will produce '44589 for the value ia 
auch case required. 

And had it. depended on either of those lives con- 
tinuing so long, then .}.| ia^j^^j. multiplied by -67556 
will produce '6^296 for the value ia this case re- 
quired, 

SCHOLIUM- 

S 574. By means of the general solution here 
given may be determined all questions relative to the 
value of such sums as ought to be given for the 

would give the pn^nt Taluc of sQch other fioe. Thui, if the fine 
were £iOO* the present value of the aamej if depending on tlie 
life of th*j man J wodd be equal to 52 406 or £52 : 8 ; J ; and^ if 
depending on the life of the womm, would be equal lo 57'47g or 
^^7 9^7* 
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Endounnents of Children. Thus, suppose a person has 
ason aged 1 1, for vhom he wishes to secure <£lOO on 
bis coming of age; the sum which he ought to pay 
down for the assurance of the same (reckoning interest 
at 5 per cent, and the probabilities of living as accord- 
ing to M. De Parcieux) is equal to multiplied 
by 61-391 J which produces 56*744, or £56 : 14 2 K) 
far the answer required. 

-Jn the table of rates published by the Globe 
surance Company, and by the Provident Instituti&n^^ 
the sums demsmded for the Endowments of Children 
are in general full as much as (and from the age of 
9 years and upwards are even more than) the present 
values, at 5 per cent, of <£iOO certain to be received 
at the end of the given term without any contingency. 
For instance, <£62 : 1 1 : 2 is required in ready money 
by the Globe^ and ,£62 by the Provident^ for the 
payment of c£lOO on the event of a child, aged 11, 
aniiong at the age of 21 years: whereas either of these 
sums put out to interest at 5 per cent would amount 
to more than <£lOO at the end of that period, without 
the liability to loss in case the child should happen to 
die before that dme!!! No person can, I think, be so 
blind to his own interest as to risk his money in this 
absurd way. 

* The other Companies have not published their rates for tbt 
Endowments of Children : hxxi, from the similarity of most of tho 
rates at the various Offices^ we coochide that there b nd great 
difference on this point. 
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QUESTION in. 

5 375. To find the value* of an annuity on any 
Single life. 

SOLUTION, 

This value i^ determined by inspection: for, in either 
of the Tables which show the values of annuities on 
any single life, we shall find the value required set 
down against the age of the given life, according to 
the several rates of interest at the top of each column* 

Example !• The value of an annuity on a life 
aged 20, reckoning interest at 4^ per cent, and the 
probabilities of living as observed by De Parcieuxi 
is, by Table V, equal to 16 624; or about 16^ year$ 
purchase.t 

* By the value of an annuity I mean the numler of years pur- 
chase that such annuity is worth : agreeabl/to what I have already 
observed in the note in page 27 : and as this mode of expression 
is used in all the subsequent questions^ it will be necessary to bear 
this observation in mind. 

f The number of years purchc^e being multiplied by the annuity 
will give the total present value of the s^iqe. Thus, if the annuity 
in the present instance were ^^50 per annum: then ]6;Q24 muK- 
tiplied by 50 would give 831-200, or ;f831 : 4 ; O for the value of 
the same. Or, if the annuity had been £4 : 10 : O per annum j 
then 16-624 multiplied by 4 5 would give 74'808 or £74 : 16 : 2 
Ibr, tlie value in this case required. This method is universal, and 
applies to all cases of annuities, whether present or in reversion ; 
whether temporary or deferred : and therefore it will be sufficient, 
in all the subsequent examples, to deduce the value of an annuity 
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Had the life been 40 years of age, the value would 
have beeQ eqn^ to 14*254. Or had the rate of in- 
,ferest been in ^ach C4se 5 per cent, the values would 
have been equal to 15-469 and 13*459 respectively. 

Example 2. The value of an annuity on the life 
of a man aged 46, reckoning ijiterest at 4 per cent 
and the probabiUties of living as observed in Sweden 
is, by Table XVI, equal to 12'297j or rather more 
>than 12^ years purchase. 

Had the annuity been on the life of a womqn aged 
40, the value would have been equal to 14*40]. Or 
]^^d the rate of interest in each case been 5 per cent, the 
values would have been 11*15S and 12*856 respec- 
liv/Bly. 

QUESTION IV. , 

§ 376. To find the value of an annuity on two 
Joint livpSi 

x)f me pound per annum : pr> in other words^ to find the numler 
•f years purchase. 

Having thus found the number of years purchase that ought to 
be givcQ for ao anouity^ ^we may readily determine the annuity 
that oi:^ht to be given for any given si^m invested^ merely by di- 
viding such sum by the number of years purchase. Thva, if a 
person wished to lay put £4Q00 in the purchase of such an annuity 
as the one mentioned in the text, the annuity which he ought to 
receive for that nioney will be found by dividing 4000 by l6 624: 
whence 2406l6, or ;^240: 12:4 will be the annuity required. 
This method is likewise universal, and therefore it will be uixncces^ 
sary to repeat it in any of the subsequent cases. The same prin* 
dples will apply to the value of reversionary sums for whicb^ 
fee Question XXVII. 
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80LXJTIOK. 

Look in the Tables which show the values of an- 
nuities on two joint lives of all ages ^ and if the two 
lives have the same common age, or if their cfifFerence 
of age comes within the limits of those tables, the 
value of an annuity on their joint continuance w31 be 
found expressed therdn, 

Example 1. The value of an annuity an two joint 
fives aged 20 and 40, interest being reckcmed at 4^ 
per cent, and the probabilities of Uvmg as observed 
by M. De Parcieuxy is, by Table IX, e^ual to 12*545} 
^r rather more than 12^ years purchase. 

Had both the lives been 20 years of age, the value 
would have been, by Table VI, equal to 1 4^004 : or, 
had they been both 40 years of age, the value would 
have been 11 -710, 

Example 2. The value of an annuity on the joint 
lives of a man aged 46 and his wife aged 40, reckon- 
ing interest at 4 per cent and the probabilities of living 
as observed in Sweden^ is, by Table XVIII, equal to 
10*286. 

Had both the lives been 40 years old the value 
would have been, by Table XVII, equal to 10*964 : 
or, had they been both 46 years old, the value would 
have been 9-7S6.* 

The values of annuities on the joint lives in Tables XVII to 
XXIV are deduced from the probabilities of living amongst males 
and females coUectivdy: and therefore do not show the true values 
of aiinuities on two joint Uves^ one of which is a fnale and the 
other a female. Tables formed upon this latter principle are still 
a denderatum. See the example in page 33. 
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S 877. If the difference of age between the two 
Kves is any number of years not given in the tables, 
the required value may be easily obtained by means of 
the following rule. 

Fmd, by the tables, the value of an annuity on two 
joint lives whose difference of age is greater than, but 
at the same time nearest to, the difference of age be- 
tween the proposed lives ; and the oldest of which is 
of the same age with the oldest of the proposed lives, 
find also, by the same tables, the value of an annuity 
on two joint lives whose difference of age is the next 
less to that just mentioned; and the oldest of which 
is, m like m^ner, of the same ^ge with the oldest of 
the proposed lives. Then will the V\ 3*^, &c, 
arithmetical mean^ between the least and the greatest 
of these tw<^ values be the value required j according 

^ The tabTes for the vahies of anDuTties on two joint Tives, ae« 
mdU^ to 1Sb^^IM^ULmpt9n observations, are the only ones wfaerv 
the d M ey eao ft ef 2^ k to small iAjive years. In the tables de» 
AftO^ ffQB%t]ie ofaaeryationa in Siveden, the (^fference of age « 
six years : and in those deduced from the observations of Ms Dm 
Pardeux, the difference of age is ten years. Consequently th* 
i*^/2«*, 3**, Sec arithmetical mean between the least and greatest 
«f any two vribes, according to the Nortkamp^ tables', wiH bar 
«9Dai ioibe liasi lelue increased by 1,1^, 3, iccjtftks of their dilU 
itmrnae'^ Imt aooerdiBs ie the SwetUsh tables^ it will be equal t0 
the kast value increased by 1^ 2> 3, &c sixths of their difoencee 
fod according to the tables of M. De Pardeux, it win be equal to 
Ibe Idwt vidne iacrasftedby 2, 3, Sec feruhs of their dtffetence. 



38 one of the proposed lives is 1, 2, &c years 
younger than the other. 

Example 1. Let it be reqiiired to jSnd the value 
of an annuity on two joint lives aged 32 an<l 50 ; 
at the rate of 4^ per cent interest, an4 according to the 
probabilities of life as observed by M. De Parcieux? 

That diSerence of age which is greater than the 
difference between these lives, but at the same time 
nearest to it, is 20 : and the value o^ an annuity on 
two joint lives whose difference of age is 20 years, 
and the oldest of which is of the same age with the 
oldest of the proposed lives (that is, the value of aa 
annuity on two joint lives aged SO and 50) is, by 
Table IX, equal to 10-611. And the value of an 
annuity on two joint lives whose difference of age is 
next less to 20 (that is, whose difference of age is 
10 years) and the oldest of which is of the same age 
with the oldest of the proposed lives (that is, the value 
of an annuity on two joint lives aged 40 and 50) is, 
by^Table VIII, equal to 10-274. Therefore, these 
being the values of an annuity on two joint lives aged 
SO and 50, and on two joint lives aged 40 and 50 ; it 
is evident that the value of an annuity on two joint 
Eves, aged 32 and 50, will be nearly equal to the least 
of these two values increased by 8 tenths of the dif- 
ference between them : or (which is the same thing) 
equal to the greatest value diminished by 2 tenths of 
their difference. Now, the difference between these 
values is equal to *S37 ; one tenth of which is equal to 
'03S7, and two tenths are therefore equal to '067* 



Qte.4k FR ACTIO AL QUESTIONS* S07 



Cooseqiiaitly 10611, dimini^ed by *Q67f will leave 
10*544 for the value reqmred of an rannuity on the 
two joint lives aged 32 and 50. 

Example 2. Let it be required to find the value 
(tf an annuity on two joint lives aged 20 and 60 ; at 
the rate of 4 per cent interest, and according ta the 
probabilities of living as observed in Sweden? 

The difference of age which is greater than the 
difference between these lives, but at the same time 
nearest to it, is 42 : and the value of an annuity on 
two joint lives whose difference of age is 42 years, and 
the oldest of which is of the same age with the oldest 
of the proposed lives (that is, the value of an annuity 
on two joint lives aged 1 8 and 60 ) is, by Table XXIV^ 
equal to 8*208. And the value of an annuity on two 
joint lives whose difference of age is 6 years less than 
40, and the oldest of which is likewise of the same 
age with the oldest of the proposed lives (that is, the 
value of an annuity on two joint lives aged 24 and 60) 
16, by Table XXIII, equal to 8'097. Therefore, these 
being the values of an annuity on two joint lives aged 
IS and 60, and on two joint lives aged 24 and 60 ; 
it follows that the value of an annuity on the two joint 
lives 20 and 60 will be nearly equal to the least of 
these two values increased by 4 sixths of the diffisrence 
between them. Now, their difference being equal to 
it follows that one sixth of such difference will 
be *0185; aqd /our sixths gf such difference will be 
•074: which being added to 8*097 will give 8*171 
for the required value of an annuity on the two joint 
lives aged 20 and 60. 
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Example 3, What is the value of m annuity on 
two joint lives aged 26 and 60 ; reckoning interest at 
5 per cent and the probabilities of life as observed at 
Korikmnptanf 

I'he difference of age which is greater than the 
difference between these two livesj but at the same 
time nearest to it^ is S.5 : and the value of an an- 
nuity on two joint lives whose difference of age is 
SJj and the oldest of which is equal to the oldest of 
the proposed lives (that is^ the value of an annuity 
on two joint lives aged 25 and 60) is by Table XXXV 
€qaal to 7^383. And the value of an annuity on two 
joint lives whose difl^rence of age is 5 years less than 
35, and the oldest of which is also of the same age 
with the oldest of the proposed lives (that is, the value 
of an annuity on two joint lives aged SO and 60) is, 
by Table XXXI V, equal to 7 '292. Therefore, these 
being the values of an annuity on two joint lives aged 
25 and 60, and on two joint lives aged 30 and 60; it 
follows that the value of an annuity on the two joint 
Eves 26 and 60 will be nearly equal to the least of 
these values increased by 4*JiJihs oS the diiFerence be- 
tween them : or nearly equal to the greatest of these 
values decreased by 1 ^fih of their difference* Now^ 
this difference being -091, it is evident that one fifth 
of it is equal to '018; which being deducted from 
will give 7 '365 for the value required of an 
annuity on the two joint lives 26 and 60. 

§ 378. Since the tables of the values of annuldes 

* Or we may add fbur iifdis to the kaat ?alue, wliich would 
give the ssime result 
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on two joint lives according to the observations of 
M. De Parcieux are calculated only for such lives 
whose difference of age is ten years, it is evident that 
the method just laid down (for determining the values 
of annuities on two joint lives, whose difference of 
age is any intermediate number) will not be quite so 
correct as from those tables, calculated according to 
the observations of life in Sweden, where the difference 
of age is six years. Neither will these latter ones 
show the value, for such intermediate ages, so cor- 
rectly as the tables calculated according to the obser- 
vations of life at Northampton^ where the difference 
of age is^ve years. In neither case will the error be 
very considerable: but in the latter case particularly 
(where the tables show the values of annuities on two 
joint lives of all ages whose difference is not more than 
5 years) the error is so trifling as to be not worth con- 
adering. This will evidently appear from the follow- 
ing comparison (given by Dr. Price in his Observations 
on Reversionary Payments, vol. 2, page 359,) of the 
values of annuities on two joint lives of the ages 
therein mentioned, deduced from the Northampton 
observations, interest at 3 per cent. 



Ages. 


Value by Rule. 


Correct Value. 


IS— 14 


14-972 


14-978 


18—15 


14-858 


14-864 


18—16 


14-744 


14-744 


18—17 


14-630 


14-626 


45—81 


10-862 


10-869 


45—82 


10-802 


10-8U 
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Ages. 


Value by Rule. 


Correct Value, 


45—33 


10*742 


10*751 


45—34 


10-682 


10*688 


66—27 


7-092 


7'095 


66—28 


7*076 


7080 


66—29 


7-060 


7-063 


66—30 


7-044 


7*046 



In the higher rates of interest the agreement is 
greater. 

Dr. Price was enabled to make this comparison by 
the Tables in the office of the Equitable Society \ 
where, in order to lay the foundation of accuracy in 
conducting the business of the office, it has been 
thought necessary to compute minutely to four places 
of decimals the values by the Northampton obser- 
vations, at 3 per cent, of two joint lives for every 
possible dijfference of age. 

' § 579. When one of the given lives is under 10 
years of age, we ought, in deducing the values agree- 
ably to this rule, to attend particularly to the order 
of the difference between the values taken from the 
Tables: that is, to observe whether such difference 
is ^creasing or cfecreasing. For instance, suppose it is 
required to determine the value of an annuity on two 
joint lives aged 9 and 30, interest at 3 per cent, and the 
probabilities of living as at Northampton: the rule 
directs us to find the value of an annuity on two joint 
lives aged .5 and SO, and on two joint lives 10 and 30, 
which are respectively equal to 13*762 and 14*150; 
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and that '078 (or one fifth of the difference between 
them) being subtracted from the latter value, will give 
14-072 for the value of an annuity on two joint lives 
aged 9 and SO. But the following comparison will 
-show this to be incorrect : for if we take out the values 
of annuities on the several joint lives as under, viz. 
5— 30 = 13»762 

10 — 30=14-150 

15—30= 13-734 

20—30 = 13-286 

25 — 30= 12-966 

SO— 30= 12-589 , 
it will be seen that (beginning at the bottom) the 
values gradually mcrease till we come to the age of 
10 and SO; and therefore that the value of an annuity 
on any two joint lives, one of which is SO years of 
age and the other of any age between 10 and SO, will 
be deduced accurately enough by means of the rule 
above given. And this also would be the case with 
respect to the value of annuities on any two joint lives, 
one of which is SO years and the other of any age ie- 
loiv 10 years of age, provided the decrease commenced 
exactly at the age of 10 years: but it is probable that 
the decrease does not begin to take place till about the 
joint ages of 8 and SOj* and consequently that the 
value of an annuity on two joint lives aged 9 and SO 
is greater than 14*150, instead of being less. The 

* The period, at which this decrease commences, varies ac- 
cording to the rate of interest and according to the difference be- 
tween the ages of the two lives. 

2B2 
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proper method therefore of finding the value of an 
aanuity on the two joint lives aged 9 and 30 will be 
to take '083 (or one fifth of the difference between 
14*150 and 13-734) and add it to 14*150; which 
will give 14-233 for the value of an annuity on the 
two joint lives aged 9 and 30. These cases have never 
yet been noticed by any preceding writer j although 
they frequently occur in practice. 

QUESTION V. 

§ 380. To find the value of an annuity on three 
Joint lives. 

SOLUTION. 

Look in Tables XLIII and XLIV ; and if the threfe 
Kves have the same common age, or if their difference 
of ages be 10 and 20 years, the value of an annuity 
on their joint continuance will be found expressed 
therein. 

Example. The value of an annuity on three joint 
Uves aged 20, 30 and 40, reckoning interest at 4 per 
cent and the probabilities of living as at Northampton^ 
is equal to 8*986: but had all the lives been 20 years 
of age, the value would have been equal to 10*342 ; 
or had they all been 40 years of age, the value would 
have been equal to 7*865. 
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SCHOLIUM. 

§ 381. It unfortunately happens that the two 
tables above mentioned are the only ones, that have 
been published, for determining the values of annuities 
on three joint lives. The labour of computing such 
tables is so very great, and the combinations of ages 
are so various, that it will probably be a long time be- 
fore any person will undertake to finish what has been 
here begun: and till that is the case we may make 
use of the following general and very easy rule, given 
by Mr. Simpson, for finding the values of annuities on 
any three^ from the values on any two^ joint lives. 

" Let A be the youngest, and C the oldest of the 
*^ three proposed lives. Take the value of an annuity 

on the two joint lives B and C, and find the age of 

a single life D of the same value. Then find the 
" value of an annuity on the two joint lives A and D, 
" which will be the value required." 

Example. What is the value of an annuity on 
three joint lives aged 10, 20, and SO ; interest at 4 
per cent, and the probabilities of living as at North'- 
ampton ?* 

The value of art annuity on the two joint lives aged 

* It will readily appear that we can obtain the values of an- 
nuities on three joint lives more correctly from the Northampton 
tables of two joint lives, than from any other observations 5 be- 
cause they are, as yet, the most comprehensive, and include tlj« 
greatest variety of combined ages. 



S74 PRACTICAL QUESTIONS. Ch 12. 



20 and 30 IS, by Table XXX, equal to 1 1-873 ; which, 
being compared with the values in Table XXVII, will 
be found equal to the value of an annuity on a single 
life D aged 47-^,* or 47 years and 1 month. And 
the value of an annuity on the joint lives A and D 
(^that IS, on two joint lives aged 10 and 4}T-^) is, by 
the rule in the preceding scholium, equal to 10-474}t 
which is the value required. ^ 

Had the two oldest lives been both 40 years of age, 
and the youngest 20, the value of an annuity on the 
joint lives of the two former would, by Table XXVIII, 
be equal to 9*820 ; answering to a single life D aged 
And the value of an annuity on the joint 
lives A and D (that is, on two joint lives aged 20 and 
^6^1) is, by the rule alluded to in the last note, 

* The value, in Table XXVII, which is next greater than 
11*873, is 11 '690 j which is the value of an annuity on a single 
life aged 47. The difference between these values, or 17, is the 
numerator of the fraction : and the dcjionnnator is the difference 
• between 110'85 (or the next less value to 1 1-873) and U'SgO. 

'\ The value of an annuity on two joint lives aged 10 and 47 
is, by the rule in the preceding scholium, equal to 10*485: and 
the value of an annuity on two joint lives aged 10 and 48 is by the 
same rule equal to 10 356. The difference between these two 
values, or '129, being multiplied by ^^3^ will give Oil 5 which 
being subtracted from 10'485 will leave 10 474 for the value re- 
quired. This shows the true method of proceeding in such cases 5 
but, if this fraction be either very small or does not differ much 
from unity, the error will not be considerable if (for the sake of 
more expedition) D is always taken for that age, whether greater 
or less, which answers most nearly to the value of the annuity on 
the joint lives B and without regarding the fraction. , 
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equal to 8*601 : which is the value required of an 
annuity on three joint lives aged 20, 40, and 40. 

■ Or, had the two youngest lives been 20, and the 
eldest 40 years of age ; then the value of an annuity 
on two joint lives aged 20 and 40 would, by Table 
XXXII, be equal to 10*924 : answering to a single life 
D aged 514|.J-. And the value of an annuity on the 
two joint lives A and D ( that is, on two joint lives 
aged 20 and 5J-i'g4) is, by the rule alluded to in the 
preceding note, equal to 9*406 : which is the value 
required of an annuity on three joint lives aged 20, 
20 and 40. 

The following table (computed from the probabilities 
of life as observed at Northampton^ and reckoning in- 
terest at 4 per cent) will show how nearly the rule, 
above explained, approximates to the true values as 



given in Tables XLIII and XLIV. 

Ages. Value by Rule. Correct Value. 

10 — 20 — 30 10-474' 10-438 

15—25—36 9*836 9-738 

20 — 30—40 . 9-097 8*986 

25 — 35—45 8*390 8;3 1 3 

SO — W—50 7-651 7-571 

35—45—55 6 884 6*816 

40 — 50 — 60 6*046 5*994 

45—55—65 5*175 5*145 

50—60—70 4-235 4*219 

55—65—75 3*308 C*298 

10—10 — 10 12*206 12-200 

15—15—15 11-376 11 S74 

20—20—20 10-5 16 10-342 
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Ages. Value by Ruie» Correct value. 

25—25—25 9-937 9-796 

80—30—30 9-351 9*221 

35—35—35 8-703 8-585 

40—40—40 7-983 7-865 

45—45 — *5 7-243 7-126 ^ 

50—50—50 6-433 6-317 

55—55—55 5-637 5-550 

60—60—60 , 4-817 4-755 
65—65—65 3936 3-914 

70—70—70 3010 2-995 

75—15—15 2-118 2-119 

From which it may be inferred that this rule will 
give the values of annuities on three joint lives ge- 
nerally within a ninth or a tenthy and sometimes withiu 
less than a twentieth part of a year's purchase. It may 
also be observed that when the oldest of the three ages 
does not exceed 75, and the youngest is not less than 
10, the error falls on the side of excess: and, conse- 
quently, that if -05 (or a twentieth part of a year's 
purchase) be deducted from the values by the rule, we 
shall obtain the true value, in some cases, almost ex* 
actly J and,, in most cases, much more nearly. 

QUESTION VL 

§ 382, To find the value of a Deferred annuity 
on any single or joint lives.* 

* This Question is of considerable utility in enabling us to de- 
termine the best means of providing Annuities for the benefit of 
Old Jge; as will be more fully explained in the following Chapter. 
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SOLUTION. 

Find the value of an annuity on a life, or joint lives, 
as many years older than the given life, or joint lives, 
as are equal to the term during which the annuity is 
deferred; find also the expectation of the given life, 
or joint lives, receiving <£l at the end of that term: 
the product of these two quantities will be the answer 
required. See § 45. 

Example 1 . A person aged 20 wants to purchase 
an annuity for what may happen to remain of his life 
after the term of SO years : what is the present value 
of the same, reckoning interest at 4^ per cent, and 
the probabilities of life as observed by M. De Par^ 
cieux ? 

The value of an annuity on a life aged 50, is, by 
Table V, equal to 11*921 ; and the expectation of a 
life, aged 20, receiving £,\ at the end of 30 years, is, 
by Question II, equal to -iSoe: therefore 11 '921 
multiplied by '1906 will produce 2*272 for the num. 
ber of years purchase required. 

Had the life been 40 years of age, the value would 
have been equal to 6*221 multiplied by '1260; which 
would produce "784 for the value required. 

Example 2. A man now aged 4() will at the end 
of 10 years come into possession of an annuity on 
his own life : what is the present value of the same, 
reckoning interest at 4 per cent, and the probabilitiett 
of living as observed in Sweden ? 
S 
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The value of an annuity on a male aged 56 is, by 
^ Table XVI, equal to 9-717 ; and the expectation that 
a man aged 46 will receive c£l at the end of, 10 years 
is, by Question 11, equal to '5241 : therefore these 
two quantities being multiplied together will give 
5*093 for the value required. 

Had* the annuitant been* a female aged 40, then 
12-049 multiplied by •5748 would give 6*926 for the 
value in this case required. 

Example 3. Two persons aged 20 and 40 wish to 
purchase an annuity for the remainder of their joint 
lives after 30 years: what ought they to give for the 
^ame, reckoning interest at 4 J per cent, and the pro- 
babilities of living as observed by M. De Parcieux? 

The value of an annuity on two joint lives aged 50 
and 70 is, by Table IX, equal to 5*517 ; and the ex- 
pectation of two joint lives, aged- 20 and 40, receiving 
£l at the end of 30 years is, by Question II, equal 
to '0899 : therefore the product of these two quantities 
will give '496 for the value required. 

Example 4. A man aged 46 together with his 
wife aged 40 are entitled to an annuity on their joint 
lives, to commence at the end of 10 years: what is the 
value of their interest therein, taking the probabilities 
of life as observed in Sweden^ and the rate of interest 
at 4 per cent. ? 

The value of an annuity on the joint lives of two 
persons, a man aged 56 and a woman aged 50, is, 
by Table XVIII, equal to 7*874; which being mul- 
tiplied by '4459 (or the value of the eKpectation of 
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two joint lives, aged 46 and 40, receiving c£l at the 
end of 10 years as found by Question II) will produce 
3^1 1 for the value required. 

SCHOLIUiM. 

§ 383. If, instead of determining the value of a 
deferred annuity in a sing/e payment, we wish to de- 
termine the value of the same in annual payments 
during the term for wliich the annuity is deferred;* 
the amount of those annual payments is readily obtained 
by uieans of the following rule. 

Divide the value of the annuity in a single payment, 
by qnity added to the value of a similar temporary 
annuity for one year less than the given term: the 
quotient will be the annual payment required. See 
§ 366. 

Example I. ' A person aged 20 wants to purchase 
an annuity for what may happen to remain of his life 
after the term of 30 years: what sum ought he to 
give annually/ to the end of that termf in order to have 
the same assured to him ; reckoning interest at 4^ per 
cent, and the probabilities of Uving as observed by 
M. De Parcieiixf 

* The first of those annual payments to be made immediately,. 
and the remaining ones at the beginning of every subsequent year: 
since Xhis is the usual method of making such annual payments. 

f Such annual payments^ however, subject to failure, in case 
'the given life becomes extinct before the end of that term. 



S80 PRACTICAL QUESTIONS* Ch. 12t 



The value of this deferred annuity in a single pay- 
ment is, by the first example to the Question, equal to 
2'272 ; and the value of a similar temporary annuity 
for 29 years is, by the rule in the following Question,* 
equal to 14'16l: therefore 2*272 divided by 15'161 
will give 'ISO for the value of the annual payments 
during the ten^i deferred. 

In like manner we might determine the value in 
annual payments, of an annuity on the life of a wo- 
man for what may happen to remain of it after 10 
years ; reckoning interest at 4 per cent, and the pro- 
babilities of living as observed in Sweden. 

For, the value of this deferred annuity in a single 
payment is, by the first example to the Question, equal 
to 6*926 ; and the value of a similar temporary an- 
unity for 9 years is, by the rule just alluded to^ equal 
to 6-900 : therefore 6^926 divided by 7'900 will give 
•877 for the value of the annual payments required. 

Example 2. A man aged 46 and his wife aged 40 
are entitled to an annuity on their joint lives, to com- 
mence at the end of 10 years, but are willing to sur- 
render their interest in the same for in equivalent an- 
nuity (commencing immediately) during such term : 

* A more convenient method however of determining such 
temporary annuities is expressed by the following rule. To the 
value of the deferred annuity add the expectation that the given 
life or lives shall receive £\ 2X the end of the given term j sub- 
tract the sum from the value of an annuity on the given life or 
lives : the difference will be the value of the temporary annuity 
for one year less than the given term. See the note in page 360. 
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what ought that equivalent annuity to be, reckoning 
interest at 4 per cent, and the probabilities of living as 
observed in Sweden? 

The valtle of the deferred annuity on the joint lives 
by the fourth example to the Question, equal to 
3'511 ; and the value of a similar temporary annuity 
" for & years is, by the following Question (or the rule 
in the preceding note) equal to &S29 ; therefore 3*51 1 
divided by 7'329, will give '479 for the value of the 
vmual payments during the term deferred. 

QUESTION VIL 

S 384. To find the value of a Temporary annuity 
on any single or joint lives.* 

SOLUTIOK. 

From the value of an annuity on the given single or 
joint lives, deduct the value of an annuity on the same 
lives deferred during the given term : the remainder 
will be the value required. See § 47. 

Example 1. A person aged 20 buys an annuity 
for 30 years, on condition that if he dies before the 
, expiration of that term, the annuity shall cease : what 
ought he to give for the same, reckoning interest at 

* I call a temporary annuity, one that is to continue during a 
given term only: which term is less than that to which it is pos- 
«ibk the life or lives naay extend. See the note in page 45. 
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4j'per cent, and the probabilities of living as observed 
by M. De Parcieux? 

The value of an annuity on a life aged 20 is, by 
Table. V, equal to 16-624; and the value of an an- 
nuity on the same life, deferred for SO years, is, by 
Question VI, equal to 2'272 : consequently, this value, 
subtracted from the former, will leave 14'352 for the 
ansv^er required. 

Had the life been 40 years of age, then '784 (or 
the value of an annuity on such life deferred for 30 
years, as found by Question VI) deducted from 14*254, 
would leave J 3"470 for the value in this case required. 

Or, had these two persons (aged 20 and 40) pur- 
chased the annuity on their joint lives, then '496 (or 
the value of an annuity on such joint lives deferred* 
for SO years, as found by Question VI) being de- 
ducted from 12*545, will leave 12*049 for tne value 
in this case required. 

Example 2. A man aged 46 is entitled to the 
rent of an estate for 10 years, provided he lives so 
long: what is the value of his interest therein, reckon- 
ing interest at 4 per cent, and the probabilities of living 
as observed in Sweden ? 

The value of an annuity on such life is, by Table 
XVI, equal to 12*297 ; and the value of an annuity 
on the same life, deferred for 10 years, is, by Ques- 
tion VI, equal to 5*093 : consequently the difference 
between these two values, or 7*204, will be the value 
required. 

Had the estate depended on the life of his wife aged 
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40; then 7'47S (or the diflference between 1 4*401 
and 6*926) would be the value of the temporary an- 
nuity in this case required. 

Or had the estate depended on their joint lives ; 
then 6'775 (or the difference between 10*286 and 
3'51l) would be the value of the temporary annuity 
in- this case required. 

QUESTION VIII. 

§ 385. To find the value of an annuity on the 
Longest of two lives. 

SOLUTION. 

From the sum of the values of an annuity on the two 
angle lives, subtract the value of an annuity on the 
two joint lives: the difference will be the value re- 
quired. See § 56. 

Example 1 . What is the value of an annuity on 
the longest of two lives aged 20 and 40 ; interest at 
4j per cent and the probabilities of living as observed 
by ilf. De Parcieux P 

The value of an annuity on the two single lives is, 
by Table V, equal to 16-624 and 14*254 respectively, 
the sum of which is 30*878 ; therefore, if from this 
we subtract 12'545, or the value of an annuity on the 
two joint lives as found by Table IX, the difference, 
or 18'333, will be the value required. 



984 PRACTICAL Qt7£$T10NlS« Ck. \2. 



Had the ages of the given lives been 50 aiid 70, 
the sum of the values of an annuity on their single 
lives would, by Table V, be equal to 18*142 (that is, 
equal to 11-921 added to 6*221); and the value of 
an annuity on their joint lives would, by Table IX, 
be equal to 5*517 : consequently 12*625, or the dif- 
ference between these two values, would be the value 
of an annuity on the longest of their two lives. 

Had both the lives been 20 years of age, the value 
of an annuity on their single lives would (according to 
the same rate of interest &c) have been equal to twice 
16*624; that is, equal to 33*248 : and the value of an 
annuity on their joint lives would, by Table VI, be 
equal to 14 004: therefore the difference between 
these two values, or 19*244, would be the number 
of years purchase in this case required. 

Example 2. What is the value of an annuity on 
the longest of two lives, a man and his wife, the for- 
mer aged 46 and the latter aged 40 : interest at 4 per 
cent, and the probabilities of living as observed in 
Sweden ? 

The value of an annuity on the life of the man is. 
By Table XVI, equal to 12-297, and the value of an 
annuity on the life of the woman is 14*401 ; the sum 
of these is 26*698 : from which we must subtract 
10*286, the value of an annuity on their joint lives by 
Table XVIII; and the differencej, or 16*412 will be 
the value of an annuity on the longest of their two 
l|ves. 

Had the two lives been each of them 10 years older,' 
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or 56 and 50 years of age, then the sum of the values 
of an annuity on their single lives would, by Table 
XVI, be equal to 21*766 (that is, equal to 9-717 added 
to 12^049), and the value of an annuity on their joint 
lives would, by Table XVIII, be equal to*7'874; con* 
sequently 13*892, or the diflference between these tw6 
values, would be the value of an annuity on the longest 
of their lives* 

Had both the lives been 40 years of age, then 
10'964 (or the value of an annuity on their joint 
lives) subtracted from 28*069 (or the sum of the values 
of an annuity on their single lives*) would give 
17* 105 for the answer in this case required. 

QUESTION IX. 

§ 886. To find the value of an annuity on the 
Longest of three lives. 

SOLUTION. 

From the sum of the values of an annuity on all 
the single lives, subtract the sum of the values of an 
annuity on each pair of joint lives, and to the dif* 
ference add the value of an annuity on the three joint 
lives : this last sum will be the value required. See § 56. 

Example. What is the va|ue of an annuity on 
the longest of three lives aged 20, 30, and 40 } in- 

* Th9 value of an annuity on the life of tbe man is IS'OdS. an^ 
tbe value, of an annuity on tbe life of the woman is 14*401. 

2c 
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terest at 4 per cent^ and the probabilities of living as 
at Northampton f 

The value of an annuity on ^ch single life is, by 
Table XXVII, equal to 16'033, 14-781, and 13-197 
fcspectively, the sum of which is 44*011 ; the value 
of an annuity on each pair of joint lives, (viz 20 and 
80, 20 and 40, SO and 40) is, by Tables XXX and 
XXXII, equal to 11 873, 10-924, and 10-490 re- 
spectively, the sum of which is 33-287; the difference 
between these two values is 10*724, which being added 
to 8-986, (or the value of an annuity on the three 
joint lives, as found by Table XLIV) will give 19'710 
for the number of years purchase required. 

Had all the three lives been 20 years of age, the 
value of an annuity on their single lives would have 
been equal to thrice 16-033, or 48-099; the value of 
an annuity on each pair of joint lives would have been 
equal to 37*605, or to thrice 12-535 (that is, equal to 
thrice the value of an annuity on two joint lives both 
aged 20, as found by Table XXVIII); and the value 
of an annuity on the three joint lives would, by Table 
XLIII, be equal to 10-342 : therefore 20-836 would 
4)e the number of years purchase in this case required. 

QUESTION X, 

§ 387. To find the value of an annuity granted 
upon three lives, but to continue only as long as any 
two of them are in being together. 
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SOLUTION* 

From the sum of the values of an annuity on each 
pair of joint lives, subtract twice the value of an an- 
nuity on the three joint lives, the difference will be the 
value required. See § 64. 

Example. An annuity is purchased upon three 
fives aged 20, 30, and 40; on this condition, that as 
toon as any two of the lives fail^ the annuity shall 
cease : the value of the same is required, reckoning 
interest at 4 per cent, and the probabilities of living as 
at Northampton ? 

The value of an annuity on each pair of joint lives 
(viz 20 and 80, 20 and 40, 30 and 40) is, by Table 
XXX and XXXII, equal to 11-873, 10-924, and 
10*490 respectively, the sum of which is 33*287; 
smd the value of an annuity on the three joint lives is 
8-986: therefore twice the latter quantity, or 17*972, 
subtracted fix)m 3S-287 will give 15*3 15 for the num- 
ber of years purchase required. 

Had the ages of all the three lives been 20 years, 
the value would, in this case, have come out equal to 
16-921. 

QUESTION XL 

S S89. To find the value of an annuity, on the 
hngeU of any number of lives. Deferred for any given 
tefnu 

2c2 
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SOLUTION. 

Substitute the values of deferred annuities on each 
single and joint lives, instead of the annuities for the 
tvhole continuance of those lives, and proceed as in 
the solutions to the two preceding questions. See § 60. 

Example 1. What is the value of an annuity 
granted on the longest of two lives aged 20 and 40, but 
which is not to be entered on or enjoyed till after the 
expiration of SO years: reckoning interest at 4 J per 
cent, and the probabilities of living as observed by 
M. De Parcieux? 

The value of a deferred annuity for 30 years on a 
life aged 20 is, by Question VI, equal to 2*272 ; the 
value of a similar annuity on a life of 40 is equal to 
*7B4 ; and the value of a similar annuity on the two 
joint lives is equal to *496: therefore if from the sum 
of the two former, or 3*056, we subtract the latter, the 
difference, or 2*560, will be the value required. 

Example 2. A man and his wife (the former aged 
46, and the latter aged 40) purchase on the longest 
of their two lives the reversion of the lease of an estate, 
which they are not to enter upon till the end of 10 
years: what is the present value of the same, interest 
being reckoned at 4 per cent, and the probabilities of 
living as observed in Sweden ? 

The value of an annuity on the life of a male aged 
46, deferred 10 years, is, by Question VI, equal to 
5*093; the value of a similar annuity on a female 
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aged 40, is, by the same question, equftl to 6*926 ; and 
the value of a similar annuity on their joint lives if 
equal toS*511. Consequently this latter value de- 
ducted from the sum of the two former ones, \rill leave 
8*508 for the answer required. 

§ 389. These examples give the present values in 
z single payment; but, if we wish to determine the 
same value in annual payments commencing immedi- 
ately^ we must divide the single payment thus found, 
by unity added to the value of an annuity on the longest 
cf the given lives for one year less than the given term. 

Thus in the second example, the value of the des- 
ferred annuity in a single payment is 8*508; and, by 
the rule in the following question,* the value of ah 
innuity on the longest of the two lives for 9 years is 
iequal to 7*251 : consequently 8*508 divided by 8*251 
will give 1*031 for the value in annual payments. 

SCHOLIUM. 

S 390. It should here be particularly observed 
that if the deferred annuity, mentioned in this question, 
depends upon the 702^ existence of all the lives, to 

* A more convenient method however of d/etermining such 
temporaiy annuities is expressed by the following rule. To the 
value of the deferred annuity on the longest of the given lives add 
expectation that the longest of such lives shall receive £l at 
tke end of the given term ; subtract the sum from the value of 
an annuity on the longest of the given lives : the differer-ce ;viU 
be the value of the annuity for one year less tluin the given term, 
fce the note in page 950. 
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the end of the given term, the solution will be ma- 
terially different ; and these two cases must not be 
confounded* In this latter case the value will be equal 
to the value of an annuity on the longest of the same 
number of lives (each older by the given term than 
the given lives) muhiplied by the expectation that the 
joint lives shall receive <£l at the end of that term. 
See I 61. 



4 



Example 1, What is the value of an annuity on 
the longest of two lives aged 20 and 40j but which 
is not to be entered upon till the end of 30 years, and 
theii only in case both the lives are in existence: in- 
terest at 4i per cent^ and the probabilities of life a$ 
observed by M De Parcieuxf 

The value of an annuity on the longest of two lives 
aged 50 and 70 is, by the rule in Question VllI^ equal 
to 12*625; and the expectation, that two lives aged ^ 
and 40 will receive ^1 at the end of 30 years, is, by 
Question 11, equal to *0Zd9 : the product of these two 
quantities will give 1'135 for the answer required. 

Example 2- A man (aged 46) and his wife (aged 
40) purchase an annuity on the longest of their two 
Uves, which is to commence at the end of 10 years 
provided they are io^A alive: what is the present value 
f the same, interest at 4 per cent, and the probai- 
bilities of life as observed in Sweden? 

The value of an annuity on the longest of two lives 
(a man aged 56^ and a woman aged .50) is, by the rule 
in Question VIII, equal to 13*892 ; and the expectation 
lhat two such lives aged 46 and 40 will receive i^l at 
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the end of 10 years is, by Question IT, equal to *4459: 
the product of these two quantities will give 6*194 fcor 
the value required. 

' S 891. The value of these annuities in annual 
payments commencing immediately will be equal to 
the value in a single payment, divided by unity added 
to the value of an annuity on the joint lives for one 
year less than the given term. 

Thus, in the second example, the value of the de- 
ferred annuity in a single pajnment is equal to 6'194 : 
and by the rule in the note to page 380, the value of 
an annuity on the two joint lives deferred for 9 years 
is 6*329: consequently 6*194 divided by 7*329 will 
give *845 for the value in annual payments. 

QUESTION xn. 

S 392. To find the value of a Temporary annuity 
on the longest of any number of lives. 

SOLUTION. 

From the absolute value of an annuity on the longest 
of the given lives, subtract the value of the same an- 
nuity deferred during the given term: the difference 
will be the value required.* See § 62. 

* Or (which is tlie same thing) substitute the values of tem^ 
porary annuities on each single and joint lives^ instead of the values 
of aDDUities for the tf^hole continuance of those lives 5 and proceed 
at In the solutions to Questions VIII and IX. 
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Example 1. What is the value of a temporary 
annuity for 80 years on the longest of two lives aged 
20 and 40 ; reckoning interest at 4|- per cent, and the 
probabilities of life as given by M. De Parcietix? 

The value of an annuity on the longest of those lives 
(is, by Question VIII, equal to 18*339 ; and the value 
of an annuity on the longest of those lives deferred 
ibr 30 years is, by Question XI, equal to S*d60 ; coii<- 
$equently the difference between these two values, or 
15'?7S, will be the answer required. 

Example 2. A man aged 46 purchases an annuity 
for lO years, terminable, however, at any time prior 
thereto, on the extinction of his own life and the life 
(f his wife aged 40 ; what is the value of the same, 
interest at 4 per cent, and the probabilities of living as 
observed in Sweden? 

The value of an annuity on the longest of thdr 
lives is, by Question VIII, equal to 16*412; and the 
value of an annuity on the longest of their lives de-^ 
f erred for 10 years is, by Question Xl, equal to 8*508; 
the difference therefore between these two values, or 
7*904, is the answer recjuired. 

QUESTION XIII. 

§ 393. To find the value of the Reversion of a9> 
annuity on a single life after any other single life.* 

^ This Question^ aud also Question XVIII^ are of considerable 
iroportance in enabling us to determine the best rae^ns of providing 
Annuities for the ben^t of Widows: as will be more fully ecL" 
plained in the foUowii^ Chapter. 
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SOLUTION. 

From the value of an annuity on the life in reversion, 
subtract the value of an annuity on the two joint lives j 
the difference will be the value required* See § 76. 

Example A person aged 20 wishes to purchase 
an annuity for what may happen to remain of his life 
beyond another life aged 40 : what ought he to give for 
the same, allowing interest at 4^ per cent, and the pro- 
babilities of living as observed by M. De Parcieicx? 

The value of an aimuity on thie life in reversion 
(that is, on the life aged 20) is, by Table V, equal to 
16*624; and the value of an annuity on the two joint 
lives is, by Table IX, equal to 12*545 ; therefore, the 
difference of these two values, or 4*079, is the number 
of years purchase required. 

Had the life in reversion been 40, and the life in 
possession 20 years of age, the value would have come 
out equal to 1*709. 

Or, had both the lives been 20 years, the value 
would have come out equal to 2*620 : and had they 
both been 40 years of age, the value would have come 
out equal to 2*544. 

Example 2. What is the value of an annuity to 
be enjoyed by a woman aged 40, during her life, after 
the decease of her husband aged 46 ; interest at 4 per 
cent, and the probabilities of living as amongst males 
and females respectively in $iveden ? 

The value of an annuity on the life of a woman 
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aged 40 IS, by Table XVI, equal to 14-401, and the 
value of an annuity on their joint lives is, by Table 
XVIII, equal to 10-286; therefore 4-115 is the num- 
ber of years purchase required. 

Had their lives been both 40 years of age, the value 
would have come out equal to 3*437.* 

Scholium. 

§ 394. If, instead of a single payment, we wish 
to determine the value of these reversionary annuities 
in annual payments to be made during the existence 
of the two joint lives; we must divide the value, 
found in either case, by unity added to the value of an 
annuity on the joint lives : and the quotient will give 
the annual payments required. 

Thus, in the first example, 4'079 being divided by 
13*545 will give *301 for the annual payments which 
ought to be made during the joint lives, as an equiva- 
lent for the sum in a single payment. In like manner^ 
in the second example, 4*1 15 being divided by 1 1*1286 
will give '365 for the annual payments which ought 
to be made by a man aged 46 during the joint lives 
of himself and his wife, aged 40, in order to secure 

* It is worthy of remark that the value of a reversionary annuitj 
on one life after another is, when the difference of age is not very 
considerable^ less in the younger ages and greatest in the middle 
ages of life : a circumstance which may be attributed to the higher 
chances of living in the younger ages, whereby the probability of 
survivorship is deferred so long as to affect in a material degree the 
value of the reversionary annuity. 
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to his \^dow, on his death, an annuity of £l per an- 
oum during her life.^ 

QUESTION XIV. 

S 395. To find the value of the Reversion of an 
annuity on a single life A, after the longest of two other 
lives, P and Q, 

SOLUTIOK. 

From the sum of the values of an annuity on th^ 
»ngle life A in reversion, and on the three joint lives, 
l$]L4)traict the spm of the values of an annuity on the two 
joint lives AP and A^: the diiference will be the 
value required. See § 76. 

Example. What is the value of an annuity on the 
life of a person aged 20 to be enjoyed by him after 
the decease of both his brother and sister, aged 30 and 
40 respectively : interest at 4 per cent, and the pro- 
babilities of living as at Northampton ? 

The value of an annuity on the single life in rever- 
sion is, by Table XXVII, equal to 16-033, and the 

♦ Dr, Price has given a table of the value of reversionaiy an- 
poitles for the life of a wife after the.death of her husband ; both 
in single and annual payments during their joint lives: deduced 
from the Sweden observations and at 4 per cent interest^ according 
to the several ages therein mentioned. See his Obs. on Rev, Pay, 
vol. ti. page 43 1 . The utility and convenience of the present rule^ 
in enabling us to determine the propriety and efficacy of those 
tchemet which are instituted for the heti^t of Widows, will b9 
■hown in the following Chapter, ^ • 
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value of an annuity on the three jomt lives is, by Table 
XLIV, equal to 8 '986, the sum of which is 25*019 j 
ihe value of an annuity on the two joint lives 20 and 
SO is, by Table XXX, equal to 11-873, and the value 
of an annuity on the two joint lives 20 and 40 is, by 
Table XXXIIj equal to 10*924, the sum of which is 
22*797; therefore 22*797 subtracted from 25*019 
will leave 2^222 for the value requiredi 

Had the two lives in possession been both 40, then 
16033 added to 8*6bl (or the value of an annuity 
on three joint lives aged 20, 40 and 40, as found by 
Question V) will make 24*634 ; from which we must 
'subtract twice 10*924: the difference, or 2*786, will 
te the value in this case required. 

QUESTION XV. 

§ S96. To find the value of the Reversion of an 
wnuity on the longest of two lives A and B, after any 
4i7igle life P. 

SOLUTION. 

From the sum of the values of an annuity on each 
single life A and B in reversion and on the three joint 
lives, subtract the sum of the values of an annuity on 
each pair of joint lives AB, AP, BP : the difference 
will be the value required. See § 76. 

Example. What is the value of an annuity on the 
longest of two lives aged 20 and SO, to be enjoyed after 
the extinction of a single life aged 40; interest at 4 per 
cent, and the probabilities of living as at Northampomf 
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By proceeding as in the « last question it will be 
found that the sum of the values of an annuity on the 
two ringle lives 20 and SO is 30*814, that the value 
of an annuity on the three joint lives is 8*986, and that 
the sum of the values of an annuity on each pair of joint 
lives is 33'287; consequently, 6*513 is the value re- 
quired. 

Had the two lives in reversion been both 20 years 
of age, then the sum of the values of an annuity on 
their single lives would be 32*066 ; the value of an 
annuity on the three joint lives would, by Question V, 
be 9*406 ; and the sum of the values of an annuity 
on each pair of joint lives would be 34*383 : conse- 
quently 7 "089 would be the value required. 

On the Renewal of Leases for Lives. 

§ . 397* The three preceding questions will be 
found of great practical use in the Renewal of Leases^ 
held on two or three lives; as they serve to show the 
value of the Fine that ought to be paid for putting in 
a new life in lieu of one that has dropt^ or become 
extinct For, the valuef of such fine is equal to the 

* See more on the gubject of the Renewal of Leases for Ihrei 
tflrf ^ermards for a Urm certain^ in the c^servatlona at the end 
Qfanestion XXIV. 

f I call the value of a Fine, the Number of years purchase that 
it b worth: agreeably to the principles laid down in deducing the 
Value of annuities : see the remark in the pote in page 362. This 
vahsfl^ beiag multipU^ by the net improved rent of the estate, will 
ihow the total sum of money that ought to be giyeafor the renewal 



difference between the value of an annuity on the 
longest of all the lives (including the life or lives to 
bp added ) and the value of an annuity on the longest 
of the lives in possession : which rule will be found to 
agree with the solutions above given, according to the 
several cases there mentioned.* 

Example K The value of the fine which ought to 
be given for putting in a new life, aged 20, to a lease 
held by Two lives, after One has dropped, is (sup- 
posing the existing life to be aged 40) equal to 4"0'79, 
or rather more than 4 years purchase of the net im- 
proved rent of the estate as already found by Ques- 
tion XIIL 

Consequently, if the net improved rent of the estate 
had been 100 per anoum^ we should have ^'407 : IB 
for the gross sum that ought to be paid down for the 
renewal required. 

Example 2- The value of the fine which ought to 
be given for putting in a new life, aged 20, to a lease 
held by Three lives, after One has dropped, is (sup- 
posing the existing lives to be aged 30 and 40) equal 
to 2 '222^ or nearly 2^ years purchase of the net im- 
proved rent of the estate \ as already found by Ques- 
tion XIV. 

Example The value of the fine which ought 
to be given for putting in Two new livesj both aged 20, 

* This subject li more fully discussed in my Talks for lAe 
Purchasing and Bmmdng of Leases, 2d edit, ISO?, 

+ That is, the net surplus rent, after deductiog the reserved rent 
(if any) and all tai^es and other annual charts. 
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to a lease held by Three lives, after Two have dropped, 
is (suppoing the existing life to be aged 40) equal to 
7-089, or rather more than 7 years purchase of the 
net improved rent of the estate j as already found by 
Question XV. 

The same principles will also lead us to the true 
valuer that ought to be given for Exchanging any one 
or more lives (in a lease) for a life or lives of any other 
age. For, such value will in all cases be equal to the 
present value of the tenant's interest in the lease before 
the exchange, subtracted from his interest in the lease 
afier the new lives are added. 

QUESTION XVI. 

§ 398. To find the value of the Reversion of an 
annuity on a single life, after th^ extinction of two 
joint lives. 

SOLUTION. 

From the value of an annuity on the single life in 
reversion^ subtract the value of an annuity on the 
thriee joint lives : the difiFerence will be the value re- 
quired. See § 7^. 

Example. What is the value of an annuity on the 
life of a person aged 20 to be. enjoyed by him after the 
decease of either of his brothers, one aged SO and the 
other 40 ; interest at 4 per cent, and the probabilidw 
of living as at Northampton ? 

The value of an annuity on the life of a person 



Example 1. What is the value of a temporary 
jUinuity for SO years on the longest of two lives aged 
20 and 40 ; reckoning interest at 4|- per cent, and the 
probabilities of life as given by M. De Parcieiix? 

The value of an annuity on the longest of those lives 
is, by Question VIII, equal to 18*333 } and the value 
of an annuity pn the longest of those lives deferred 
for 30 years is, by Question XI, equal to S*d60 ; con^ 
^uently the difference between these two values, or 
15'?7S, will be the answer required. 

Example 2. A man aged 46 purchases an annuity 
for lO years, terminable, however, at any time prior 
thereto, on the extinction of his own life and the Hfe 
(f his wife aged 40 ; what is the value of the same, 
interest at 4 per cent, and the probabilities of living as 
observed in Sweden f 

The value of an annuity on the longest of thdr 
lives is, by Question VIII, equal to 1 6*412 ; and the 
value of an annuity on the longest of their lives de-^ 
f erred for 10 years is, by Question XI, equal to 8*508; 
the difference therefore between these two values, or 
7'904, is the answer recjuired 

QUESTION XIII. 

§ 893. To find the value of the Reversion of aa 
annuity on a single life after 9^y other single life.* 

^ This Question^ aud also Question XVIII^ are of considerable 
iroportance in enabling us to determbe the best rae^ns of providing 
Annuities for the ben^t of Wtdowsi as will be more fully ei;« 
plained in the foUowii^ Chapter* 
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SOLUTION. 

From the value of an annuity on the life in reversion, 
subtract the value of an annuity on the two joint lives j 
the difference will be the value required. See § 76. 

Example 1. A person aged 20 wishes to purchase 
an annuity for what may happen to remain of his life 
beyond another life aged 40 ; what ought he to give for 
the same, allowing interest at 4^ per cent^ and the pro- 
babilities of living as observed by M De Parcieux? 

The value of an aimuity on thie life in reversion 
(that is, on the life aged 20) is, by Table V, equal to 
16*624; and the value of an annuity on the two joint 
lives is, by Table IX, equal to 12*545 ; therefore, the 
difference of these two values, or 4*079, is the number 
of years purchase required. 

Had the life in reversion been 40, and the life in 
possession 20 years of age, the value would have come 
out equal to 1"709. 

Or, had both the lives been 20 years, the value 
would have come out equal to 2'620 : and had they 
both been 40 years of age, the value would have come 
out equal to 2*544. 

Example 2. What is the value of an annuity to 
be enjoyed by a woman aged 40, during her life, after 
the decease of her husband aged 46 ; interest at 4 per 
cent, and the probabilities of living as amongst males 
and females respectively in Siveden ? 

The value of an annuity on the life of a woman 
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equal to •496, Therefore the difference between these 
two values, or 1*776, will, by QAiedtion XIII, be the 
answer required. 

' Example 2. A woman aged 40 will at the end of 
10 years enter upon an annuity for her life, provided 
her husband, now aged 46, be then dead ; or if this 
should not be the case, then at the end of any year in 
which he may die : what is the present value of the 
reversion, interest at 4 per cent, and the probabilities 
of living as observed in Sweden ? 

The value of an annuity on the life of a female aged 
40, deferred for 10 years, is, by Question VI, equal to 
6*926 ; and the value of an annuity on their joint lives 
is, by the same Question, equal to S'511, Therefore 
the difference between these two values, or 3*415, will, 
by Question XIII, be the answer required. 

If we wish to determine the value of these deferred 
reversionary annuities in annual payments during the 
i:ontinuance of their joint lives, we have only to divide 
the single payment, above found, by unity added to 
the value of an annuity on the joint lives ; as already 
explained in the Scholium to Question XIIL 

SCHOLIUM. 

§ 401. If the deferred annuity mentioned in this 
question depends on the joint continuance of all the 
lives to the end of the given term, the solutidn will 
be materially different, (as 1 have already observed re- 
specting deferred annuities depending on the longest 
of any lives, in the Scholium in page 389) : and Cdxei 
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must be taken liot to confound the two cases together. 
When the reversion depends on the joiiit contmuance 
of all the lives to the end of the given term, its value 
will be equal to the value of the reversion on the same 
number of lives, each older by the given term than 
the given lives, multiplied by the expectation that the 
joint lives shall receive <£l at the end of that term. 
^ S 78. 

Example 1. What is the present value of a rever- 
sionary annuity on a life aged 20 for what may happen 
to remain of it beyond another life aged 40 after 30 
years, provided both lives continue from the present time 
to the end of the term : interest at 4^ per cent, and the 
probabilities of living as given by AL De Parcieux? 

The value of an annuity on a life aged 50 after an- 
other life aged 70 is, by the rule in Question XJII, 
^ual to 6*404 (or the diflference between 11 '921 and 
5*517) ; and the expectation that the joint lives, 20 
and 40, shall receive jjl at the end of 80 years is, 
by Question II, equal to '0899 ; the product of these 
two quantities therefore, or '576, wil| be the value 
required. 

Example 2. What is the present value of an an- 
nuity on the life of a woman aged 40, for what may 
happen to remain of it beyond the life of her husband, 
^Ow aged 46, after 10 years, provided they both con- 
tixxue in being so long : interest at 4 per cent, and the 
probabilities of life as observed in Sweden ? 
- The value of an annuity on the life of a woman 

2 D 2 
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aged 50 after the decease of her husband aged 66, i6» 
ty the rule in Question XIII, equal to 4*175 ; and the 
expectation that the joint lives 40 and 46 shall receive 
£l at the end of 10 years is, by Question II, equal to 
'4459 : consequently, these two quantities multiplied 
together will produce 1*862 for the value in this case 
required. 

If we wish to determine the value of these deferred 
reversionary annuities in annual payments, during the 
continuance of their joint lives, we have only to di- 
vide the single payment, above found, by unity added 
to the value of an annuity on the joint liv^ ; as aU 
ready explained in the Scholium to Question XIII. 

QUESTION XIX. 

§ 402. To find the value of any Temporary rth 
versionary life annuity. 

SOLUTION. 

Substitute the values of temporary annuities on 
each single and joint lives, instead of the annuities for 
the whole continuance of those lives; and proceed as 
in the last question. See § 77. 

Example 1. A lease of an estate is held for SO 
fears, to the rent of which a person now aged 20 will 
be entitled on the decease of his brother aged 40: 
what is the value of his interest therein, taking the 
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probabilities of life as observed by M. De Parcteux^ 
and interest at ^ per cent ? 

The value of an annuity for 30 years on a Hfe aged 
20 is, by Question VII, equal to 1 4*352, and the value 
of a similar annuity on the two joint lives is, by the 
same Question, equal to 1 2*049 j consequently, th^ 
difference of these two values, or 2*303, vdll, by 
Question XIII, be the answer required. 

Example 2. In a lease of an estate (originally 
granted for twenty-one years) 10 years are imexpired; 
fo the rent of which, a woman aged 40 will, on the 
decease of her husband aged 46, become entitled : 
what is the value of her interest in the same, taking 
the probabilities of life as observed in Sweden^ and th^ 
rate of interest at 4 per cent? 

The value of an annuity on the life of a womaii 
aged 40 for 10 years is, by Question VII, equal to 
7*475, and the value of a similar annuity on the two 
joint lives is, by the same Question, equal to 6*775: 
consequently '700 is the value required. 

If we^wish to determine the value of these tem- 
porary reversionary annuities ki annual payments, we 
have only to divide the single payments, above found, 
by imity added to the value of a temporary annuity 
on the joint lives for one year less than ike given term : 
and the quotient vidll be the annual payment required. 
See § 368. 

QUESnON XX. 
5 403. Two persons A and B purchase an aQp 
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nuity on the longest of their lives, which is to be 
equally divided between them whilst they are both 
Uving^ but on the decease of either of them it is to 
belong wholly to the Survivor: to find thpir respec- 
tive s^iares, or the proportion which each person ought 
to contribute towards the purchase. 

SOLUTION. 

From the value of an aiuiuity on the life A or B 
subtract half the value of an annuity on the two joint 
lives : the remainder will be the share of A or B re- 
quired. See § 85. 

Example 1 . Suppose the age of A to be 20, and 
that of B 40 ; the rate of interest 4^ per cent, and the 
probabilities of life as observed by M. De Parcieux f 

The value of an annuity on a life aged 20 is, by 
Table V, equal to 16*624; and the value of an an- 
nuity on a life aged 40 is equal to 14*254: also the 
value of an annuity on two joint lives aged 20 and 
40 is, by Table IX, equal to 12-545, the half of which 
is 6'272. Consequently this latter value subtracted 
from 16'.624 will give 10*352 for the share which A 
ought to contribute; and subtracted from 14*254 it 
will give 7 "982 for the share which B ought to con- 
tribute. 

Example 2. Suppose two persons, a man aged 46 
and a woman aged 40, to hold the lease of an estate 
Qh the longest of their lives, the rent of which is di- 
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vided in the manner abov^ stated; what sum ought 
to be given to each of them for surrendering their 
right in the same: interest being reckoned at 4 per cent, 
and the probabilities of life as observed in Sweden f 

The value of the man's interest is equal to 7 "IS* 
(or to the difference between 12 '297 and 5*143); and 
the value of the woman's interest is . equal to 9*258 
(or to the difference between 14*401 and 5"143). 
Therefore if the net rent of the estate were £,50 per 
annum, the sum which ought to be given to the man 
will be 357'700, or .£357 : 14 : and the sum which 
ought to be given to the woman will be 462'900, or 
£462 : 18. 

SCHOUUM. 

% 404. If the annuity is for J3i term of years less 
than that to which it is probable the given lives may 
extend, we must substitute the values of annuities for 
the given term instead of the values of annuities for 
the whole continuance of the lives : and proceed with 
these substituted values according to the directions 
given in the rule. 

Thus, if in the first examjple, the annuity had been . 
for 30 years only, we must find the value of a <em- 
porary annuity for 30 years on a single life aged 20^ 
% single life aged 40, and two joint lives aged and 
40 : which values are, by Question VII, equal to 
:a4*352, 18*470, and 12*049 respectively. Conse- 
quently, the. half of the latter subtracted irom 14*352 
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will leave 8*328 for the ^are of A; and subtracted 
from 18 470, it will leave 7*446 for the share of B. 

^ QUESTION XXL 

§ 405. Two persons are in possession of an an» 
nuity on the longest of their lives; which, on the 
decease of either of them, will belong to D and his 
heirs during the life of the Survivor: to find the value 
of his interest therein. 

SOLUTION. 

From the sum of the values of an annuity on each 
^ngle life in possession, subtract twice the value of an 
annuity cmlihdr joint lives : tlie difference will be the 
value required^ See § 137. 

Example. Suppose the ages of the two lives in 
possession to be 20 and 40 ; interest 4^ per cent, and 
the probabilities of living as observed by M. De Par* 

cieux? 

The value of an annuity on each single life is, by 
Table V, equal to 16*624 and 14*254 ; and the value 
of an annuity on the two joint lives is, by Table IX, 
equal to 12*545. Consequently, 25*090 subtracted 
from 80-87S will leave 5*788 for the interest of D and 
his heirs in this annuity. 

Had the two lives in possession been a man aged 
46 .and a woman aged 40, the value of the interest of 
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jy and his hdrs in the annuity would (on the sup- 
position that interest was at 4 per cent, and the pro- 
babilides of living as observed in Sweden) be equid 
to 6-126. 

SC&OLtUM. 

§ 406. If the annuity is for a term of years le^^ 
than that to which it is possible that either of the ^ven 
lives may extend, we must substitute the values of an- 
nuities for the given term instead of the values of 
annuities for the whole continuance of the lives? and 
proceed with these substituted values according to the 
directions given in the rule. 

Thus, if in the example just given, the annuity on 
the two fives aged 20 and 40 had -been for SO years 
only, then 24'098 (or twice the value of a temporary, 
annuity for 30 years on the two joint lives, as found 
by Question VII) subtracted from 27*822 (or the sunt 
of ^the values of a temporary annuity for SO years on 
each of the single lives, as fbimd by the same Question) 
will leave S'724for the value in this case required. 

QUESTION XXII. 

S 407. To find the value of an annuity certain 
for a ^iven term 5 and afterwards, for the remainder 
of any given life or lives. 

SOLUTION. 

To the present value of an annuity certain for the 



410 FRACTICAL QUSSTIONS. Ch. It. 



given term, add the value of an annuity on the given 
life, or lives, deferred for that term : . the sum of these 
two will be the value required. See § 51. 

Example 1. What is the value of an annuity cer- 
tain for 30 years, and then to continue during the life 
pf .a person now aged 20 : reckoning interest at 4^ 
per cent, and the probabilities of living as observed by 

De Parcieux ? 
. The value of an annuity certain for SO years is, by 
Tabl^ LIX, equal to 16*289, and the value of an an- 
nuity, on a life aged 20, deferred for 30 years is, by 
Question VI, equal to 2*272: consequently .18*561 
will be the value required. 

r Example 2. What is the value of an annuity cer-. 
/am for 10 years, and then to continue during the 
joint lives of a man aged 46 and his wife aged 40: 
reckoning interest at 4 per cent, and the probabilities 
of livbg as observed in Sweden? 

The value of an annuity certain for 10 years is, by 
Table LIX, equal to 8*1 U, and the value of an an- 
nuity on the two joint Jives, deferred for 10 years, is, 
by Question VI, equal to 3*511: consequently 11-622 
will be the value required. 

QUESTION XXIII. 

§ 408. Supposing a person to enjoy an annuity 
for his life ; and, at his decease, to have the nomination 
of a successor : to find the present value of the an* 
nuity on the Succeeding life. 
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SOLUTION. 

Multiply the value of ap annuity on the life in pos* 
session by the rate of interest, and subtract the pro* 
duct from unity ; multiply the remainder by the as- 
sumed*' value of an annuity on the succeeding life; 
the product will be the present value required. See 
S 205. 

• Example* Suppose the age of the life in possession 
to be 65, and that at his decease he has the liberty of 
nominating another life to succeed him; which life 
We will suppose to be one of the best that can then 
be found, or one which may then be about 10 years 
old : what is the present value of such succeeding life, 
interest at 5 per cent, and the probabilities of living as 
observed by M. De Parcieiujc f 

• The value of an annuity on a life aged 65 is, by Ta- 
ble V, equal to 7'535, which being multiplied by -05, 
and subtracted from unity, will leave •62325; and 
this quantity, multiplied by 16*213 (or the value of an 
annuity on the life to be hereafter nominated) will 
produce 10' 105 for the present value of the same, as 
was required. 

Had it been required to calculate the value of the 

* The life or lives nominated to succeed to the annuity, after 
the extinction of the life or lives in possession, are such as are 
then to be fixed on, at pleasure : therefore the present value of an 
annuity on those lives will vary according to the ages at which 
t&ey are supposed to be put in. See page l63. 
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succeeding life according to the Northampton tables 
of observations j at the same rate of interest ; we ought 
to multiply 7*276 by '05 ; which, subtracted from 
tmity, would leave '6^620; and this latter quantity 
multiplied by 15'139* will give 9*6S1 for the vdue 
in this case requhredt 

SCHOLIUM. 

§ 409. The solution given to the present question 
^111 apply equally to the case of annuities on joint 
lives, or on the longest of any lives ; with power to 
nominate, at the extinction of such lives, an equal 
number of similar fives to succeed thereto. 

Example. Suppose an annuity is held on two joint 
lives aged 50 and 60 ; and that, on the extinction of 
tither of them, two other joint lives (the best that caa 
then be found, and which we will suppose to be 10 
years old) are nominated to succeed them: what is the 
present value of the. annuity on the succeeding joint 
lives, interest ajt 5 per cent, and the probabilities of 
V Uving as observed it Northampton ? 

* It a{^ears that^ by the Northampton tables, a life of the age 
of 8 years is one of the best that can be put in ; since the value of 
an annuity on such life is equal to 15-226 : but in questions of this 
kind we may safely omit the decimal, and assume the life to be 
such that at annuity on it at the tithe of nomination would be worth 
15 years purchase. For, it seldom happens that the life, which 
we should choose to nominate, is exactly of tfie age which is as» 
sumed. 
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The value cf an annuity on the two joint lives is, 
by Table XXX» equal to 6*568 1 which, being multi^ 
plied by *05 and subtracted from unity, will leave 
•67160} and this multiplied by 12*665 (or the value 
ci an annuity on two joint lives both 10 years old) 
will produce 8*506 for the value required. 

Had the annuity been held on the longest of the two 
lives, aged 50 and 60 j with power, on the extinction 
of both those lives, to nominate two other lives (whose 
ages we will suppose to be each 10 years) who are to 
ei\joy the annuity as long as either of them is in ex- 
istence; the present value of the annuity on those suc- 
ceeding lives might be calculated in a similar manner. 
For, the value of an annuity on the longest of two lives 
aged 50 and 60 is, by the solution in Question VIIIj,, 
fqual to 12-093 ; which being multiplied by *05 and 
subtracted from unity, leaves *395S5 ; and this quantity 
multiplied by 1^*613 (or the value of an annuity on 
the longest of two lives aged 10 years) will give 
9*963 for the value required. 

QUESTION XXIV. 

5 410. To find the present value of an annuity 
^tain for a given term after the extinction of any 
fiVen life or lives. 

SOLUTION. 

JVlultiply the valve of an annuity on the given life 
^ lives by the rate of interest, and subtract the pro- 
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duct from unity ; multiply the remainder by the pre- 
sent value of an annuity cert»n for the given term: 
the product will be the value required; See § 208* ♦ 

Example 1. Suppose D and his hdrs to be en-i 
titled to an annuity certain for 21 years, to commence 
at the death of a person aged 70 ; what is the present 
value of D's interest in that annuity, taking the pro- 
babilities of living as observed at Northampton^ and 
the rate of interest at 5 per cent? 

The value of an annuity on the life of a person aged 
70 is, by Table XXVII, equal to 6-02S, which being 
multiplied by -05 and subtracted from unity, will leave 
•69885; and this multiplied by 12*821 (or the value 
of an annuity certain for 21 years) will produce 8*960 
for the present value of the same annuity to be entered 
on* at the extinction of the given life. 

If this value be added to 6*023 (or the value of the 
annuity on the life in possession) the sum of them, or 
14*983, will be equal to the value of an annuity on 
the given life, commencing immediately, and to con- 
tinue, after the extinction of such life, for the term of 
21 years longer. 

Example 2. A lease of an estate is held upon two 
lives aged 60 and 70 ; and, after the decease of bothf 
of them, then for 21 years longer: what is the value 

* This solution supposes that the first payment of the annuity 
is made at thM end of the year in which the given life becomes 
extinct. 
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of such lease, reckoning interest at 5 per cent, and 
Ae probabilities' of living as at Northanipton? 

The value of an annuity on the longest of two lives 
aged 60 and 70 is, by the rule in Question VIII, equal 
to 9-735 ; which, being multiplied by 05 and sub- 
tracted from unity, will leave •51325 ; this being mul- 
tiplied by 12*821 (or the value of an annuity certain 
for 21 years) will give 6*580 for the present value of 
the same annuity to be enjoyed 21 years after the ex- 
tinction of the longest of the two lives. And this 
value being added to 9*735 (or the value of an annuity 
on the longest of the two lives) will give I6*S15 for 
the value of the lease required. 

Example 3. A lease of an estate is held upon three 
lives aged 50, 60, and 70 ; and, after their decease, 
then for 21 years longer: what is the value of the 
same, reckoning interest at 5 per cent, and the proba- 
bilities of living as at Northamplon? 

The value of an annuity on the longest of three 
lives aged 50, 60, and 70 is, by the rule in Quesdoa 
IX, equal to 12*443;* which, bemg multiplied by *05 
and then subtracted from unity, will leave •37785} 
this bang multiplied by 12*821 will give 4*844 for 
the present value of the annuity for 21 years after the 
longest of the three lives. And this value, being ad- 
ded to 12*443, will give 1 7 '287 for the value of the 
lease required. 

* The value of an annuity on the three joint Ywes is, by the rule 
in Question V (and the correction alluded to iu page 37(5) equal 
to 4061. 
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Had the three lives been 10, 60, and 70 years of 
age ; then the value of an annuity c:* the longest of 
their lives would be. equal to 15*878 \^ and the value 
of the annuity for 2! years after those lives would be 
equal to 2*642 : consequently the value of the lease 
would in this case be equal to 18*520. 

Or, had the three lives been 10, 10 and 70 years of 
age ; then the value of an annuity on the longest of 
their lives would be equal to 1 7*610 ;t and the value 
of the annuity for 21 years after those lives would be 
equal to 1 •532 : consequently the value of the lease 
would in this case be equal to 19-142. 

On the Renewal of Leases for Lives and afterwards 
for a Term certain. 

41 1. The three examples given in the preceding 
question will serve to show the method of determining 
the value of the Fine which ought to be given for 
Renewing any lives dropt in a lease originally held on 
three lives and for a term certain after the extinction 
of those lives. For, the value of such fine will in all 
cases be equal to the present value of the tenant's 
interest in the lease before the renewal, subtracted 

* The value of an annuity on these three joint lives is, by the 
rule in Question V (and the correction alluded to in page 376) 
equal to 4'454. 

f The value of an annuity on these three jwtt lives is^ by the 
rule in Question V (and the c<HTection alluded to in page 376) 
equal to 5*374. 
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from his interest in the lease after the new lives are 
added.* 

Thus, suppose that, in a lease originally held on 
three lives and 21 years, one of the lives has dropt'; 
and that the ages of the two remaining lives are 60 
and 70 c the value of the fine which ought to be paid 
for putting in another life aged 10 years is equal to 
the difference between 16'315 (or the value found by 
the second example) and 18'520 (or the value fbund 
by the second case in the third example). That is, 
the value of the fine will be equal to 2-205, or about 
2^ years purchase of the; net improved rent of the 
estate. 

Again, let us suppose that tivo of the lives have 
dropt ; and that the age of the remaining life is 70 : 
the value of the fine which ought to be paid for 
putting in two other lives both 10 yeats of age, is 
eqaal to the difference between 14'983 (or the value 
found by the first example) and 1 9*142 (or the value 
fbund by the third case in the third example) : conse- 
quently the value of the fine wili be equal to 4*1.59, 
or about 4^ years purchase of the net improved rent 
of the estate. 

These examples will also serve to show the sum 
that ought to be given for Exchanging any of the lives 
on which the lease may happen to be held : for, the 
fiame method of ' solution will apply to such cases. 

*■ See what has been already said on the subject of the Retiewai 
<if Leaics foe Lrves in genera)^ in page 307. 

2 E 



Thusj suppose that^ in a lease held on three lives and 
21 years, the ages of the lives at present in the lease 
were 50, 60, and 70 ; and that the tenant is desirous 
vS exchanging the life of 50 for another life aged lO 
years old ; the value of the fine which ought in such 
case to be paid will be equal to the diSerence between 
17*287 (or the value of his present interest, as found 
by the first case in the third example) and 18 '5 20 (or 
thft value of his interest qfier the exchange^ as found 
by the second case in the same example). That is^ 
the value of the fine will be or near 1| year's 

purchase of the net improved rent of the estate. 

$ 412* Many of the estates belongmg to the Cor- 
poration of Liverpool are held on the tenure alluded to 
in these examples ; and till lately they were in the con- 
stant habit of renewing their leases on the foltowuig 
terms: viz. One year's purchase for adding om life 
dropt. Three years purchase for adding two lives 
'ropt, and Seven years purchase for adding three Uvea 
ropt when the 21 years remain unexpired. In all 
]hese cases no regard was paid to the age or state of 
iiealth of the existing lives in the lease. This practice 
f demanding an uniform fine for renewing with anif 
and without regard to the age or state of health 
Qf the lives remaining in the leasej betrayed a total 
want of knowledge on the subject; and was in most 
cases injurious to the interests of the Corporation. 

But, the most singular circumstance attending this 
iubject was their custom of cschangm^j for the sum 
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of only one guinea each, lives^ not exceeding 50 years 
erf age and in good health, for lives of ant/ other age, 
and in estates of any yearly value ! ! ! A practice 
which could hardly be supposed ever to have existed 
!a so enlightened a place as Liverpool. The Corpora- 
&m at length, suspecting that their mode of proceeding 
was incorrect in principle, referred the matter to a 
Committee, who directed it to be laid before me for 
my opinion: and agreeably to thdr request I calcu- 
lated a set of Tables for their use, founded on the 
principles detailed in the preceding examples. 

As it is probable that many other Corporate bodies 
are still pursuing the same incorrect and absurd practice 
of leasing their estates, I have been more p^cular in 
these examples, in order that they may the more readily 
determine the values that ought to be given in such 
cases. 

QUESTION XXV. 

§ 418. To find the present value of what may 
liappen to remain (after any given life, or lives) of to 
annuity certain for a given term: provided such 
term be less than that to which it is possible the givejti 
lives may extend.* 

* The term to which it is possible that mj given life or lives 
maj extend is — ^for a single life, equal to the difference between 
the age of such life and the age of the oldest life in the table of 
observations : —for joint lives^ e^ual to the difference between the 
Mest pf such Uvea and the age of the oldest life in the table of 

2fi3 
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SOLUTION. 

^ From the value of an annuity certain for the given 
term, subtract the value of an annuity on the given 
life, or lives, ybr the given term: the difference will be 
the value required. See § 192, 

Example. A lease of an estate is held for SO 
years, to the rent of which a person aged 20 is entitled 
provided he lives so long j but if not, then the re- 
mainder of the lease will descend to his heirs: what 
is the value of their interest in the same, taking the 
probabilities of living as observed by M. De Parcieux^ 
and reckoning interest at the rate of per cent? 

The value of an annuity certain for 30 years is, by 
Table LIX, equal to 16*289; and the value of a tem- 
porary annuity for 30 years on a life aged 20 is, by 
Question VII, equal to 14*352 : therefore this latter 
quantity subtracted from the former will leave 1*937 
for the value of the reversion required. 

Had the life been 40 years of age, the value would 
have been equal to the difference between 16*289 and 
13*470: that is, 2*819 would be the value of the re- 
version in this case required. 

Had these two joint lives (aged 20 and 40) beea 
entitled to the rent of the estate provided they lived so 
♦ 

observatlonfr:— and for the longest of any number of lives, equal 
to the difierence between the youngest of such lives ^d the ag^ 
of the oldest life in the table of observation^. 
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tong, then 12*049 (or the value of a temporary an- 
nuky for 30 years on those two joint lives, as found by 
Question VII) subtracted from 16*289, would give 4*240 
for the value of the reversion in this case required. 
. Or, had the longest of these two lives been entitled 
to the rent of the e^ate, then 15*773 (or the value of 
a temporary annuity for 80 years on the longest of 
those lives^ as found by Question XII) subtracted from 
16*289, would give *516 for the value of the reversion* 
ip this case required* 

QUESTION XX VL 

§ 414. To find the value of the Assurance of an 
Mate (or annuity certain for any given term*) to be 
entered upon at the extinction! of any given lives, 

SOLUTION. 

Subtract the value of an annuity on the given livesl 
from the value of the perpetuity, or the terminable 

* Provided such term be not less than that to which it is proba- 
ble the given lives may extend* For, in such case, the solution is 
obtained by the preceding Question. 

f That is, the first payment of the annuity is to be made at the 
^nd of the year in which such lives become extinct: and this is al- 
>3vay8 understood in questions of this kind. 

$ Whether a single life, or joint lives, or the longest of any 
^aumber of lives : for tlie solution will apply to each c^so. 
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annuity; and the difference will be the value required. 
See § 189, 

Example 1 . What is the value of the reversion 
an estate in fee after the d^th of a person now aged 
20 \ interest being reckoned at 4^ per centj and the 
probabiiiues of life as observed by M. De Pardeuje / 

The value of the perpetuity is^ by Table LIX, equal 
to 22^222^ and the value of an annuity on the life of 
a person aged SO is, by Table equal to 1 6-624 j 
consequently the difference between these two values, 
or 5*59Sj will be the answer required. Therefore 
if the estate produced a rent of £4 : 10 per annum, 
its present value in a single payment would be 25-191, 
or £25 I 3 : 10. 

This is the true present value of the assurance in a 
singk payment: but, in order to obtain the value of 
the same in annua! paymentSj commencing imme- 
diately, we must divide the sum, thus found, by unity 
added to the value of an annuity on the given life 
(agreeably to the principles laid down in § 369): and 
the quotient will be the answer required. 

Thus, in the present case, if we divide 25' 191 by 
17'624, the quotient will be 1-429, or £l :S:7; 
and this is the sum that ought to be paid annually 
during the life of the person assured, in order to secure 
the perpetuity of ^4 : 10 per annum on his death f 
the fiist of those annual payments being made imrne-^ 
vdiatdy^ and the remaining ones at the beginning of 
my subiiequent year. 
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Had the question referred to an anmiiiy for 80 
years,* instead of a perpetuity, then 16^624 subtracted 
from 21 '565 (or the present value of an annuity certain 
for that term by Table LIX) would leave 4*94 1 for 
the answer required. Therefore, if the annuity, as in 
the preceding case, were jG* : 10 per annum, its present 
value in a single payment would be 22*234 : and this 
ium, divided by 17*624, would give 1*262 for the 
value of the same in annual payments, 

E^amph 2, What is the value of a freehold estate 
10 be entered upon at the death of either of two lives, 
a man aged 46 and a woman aged 40 ; reckoning in- 
terest at 4 per cent, and the probabilities of life as ob- 
served in Sweden f 

The value of the perpetuity is, by Table LIX, equal 
to 25, and the value of an annuity on the joint lives 
of these two persons is, by Table XVI, equal to 10-286: 
rhis latter value subtracted from the former will leave 
14*714 for the answer required* Therefore if the 
estate produced £,4: per annum, its present value would 
be 58'S56, or £,5B : J7 ; 1, in a single payment: and 
this sum, divided by 11 '286, would give 5*215, or 
£5 : 4 ; 4, for the value of the same in annual pay- 
ments* 

If the estate were not to be entered upon till the 

* It must be parti<:ular!y observed that^ when we hare to de- 
termioe by this rule the value of the reversion ol' any tcrmmable 
aotiuity after atiy given livesp I he number of years during which 
such annuity is to continue mmt not be Im than tliat to which it 
if probable the given lifes may extend ; se^ the note In page 4 1 
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extinction of both the lives, then 16*412«(or the vs^e 
of an annuity on the longest of the two lives, as 
found by Question VIII) subtracted from 25, will leave 
8*588 for the numb^ of years purchase required} 
and which being multiplied by 4, as in the preceding 
case, will give 34*3512; for the v^lue.of the same 
estate in a single payment: and this sum divided. by 
17*412 will give 1*973 for the vsjlue pf th^ sanv^ JH 
annual payments. 

. Had it be^n ^ leasehold estate of ^4 per annum for 
60 years, instead of ^ freehold, the value would intha 
former case have come put equal to 49*348 in a single 
payment; or 4*373 in annucil payments. And ia 
the latter case, to 24*844 in a single paym^liit;. Of 
1 *427 in annual payments. 

QUESTION XXVII. 

§ 415. To find the value of an Assuranae. of ^ 
given suvij which is ^o he received on the extinction^ 
of any given liv^s. 

SOLUTION. 

Multiply the value of an annuity on the given lives f 

* That is, at the end of the year in which such lives become 
eitinct : and this is always understood in questions of this kiad. 
The usual practi<» of the A«suranqe Offices, however, is to pay 
the sum at the end of six months from the time of the decease. 

f Whether a single life, or joint lives, or the longest of any 
number of lives: for, the solution (as in tlie prece^in^ qu^stipn)^ 
will apply to each case. 
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hjike rate of interest, and subtract .the product from 
loiity ; divide the remainder by the amount of <£l in 
coe year: and; the quotient, muhipUed by the given 
^nm^ wilt be the vaiue required. See § 180. 

'. Eccample 1, .What is the present value of an as< 
snrance of <£lOO on. the life of a person aged 20 1 
interest at 4^ cent, and the probabilities of living 
98 observed by M De Parcieux? 

The value of aa annuity on such life is, by Table 
equiil to 16*624^ which being multiplied by '045 (or 
thq rate of interest) will produce •74808 ; the dif* 
ference between this value and unity is '25192^ which 
beiQg divided by 1*045 (or the amount of Jjt in one 
year) will give '24107 for the present value of '£l to 
be received on the extinction of the given life :* and 
this value, being multiplied by 100, will give 24*107, 
or c£24 : 2 : 2, for the answer required, in a singla 
payment 

But, in order to obtain the value of the same in 

• * From the present value of one pound to be received on the 
extinction of any given life or Wyes, we may readily determine the 
8um» which ought to be paid, on the extinction of such lives^ for 
any given sum now advanced : viz. by dividing this latter sum bv 
the present value of ^1 as above found. Thus, if a person*, aged 
20, borrows ;^4000, and gives security to pay the value of the sanoe 
at bis death, the sum which ought then to be paid (supposing the 
interest &c the same as mentioned in the text) is found by dividing 
4000 by -24107 5 which gives l6592'6gi, or £l65g2 : 32 : 10, 
fqr the answer required. This method is universal; and will 
fipply to all the subsequent questions in the presei\t Chapter. 
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annual payments^ commendng immediately, we mmt 
divide the sura, thus found, by unity added to the 
value of an annuity on the given life ; agreeably to the 
principles laid down in § B69 i whence 24* 107 di* 
vided by 17*624 will give ises, or £li1 : 4, for 
the sum which ought to be paid annually during the 
life of the person assured, in order to secure the sum 
of ^100 on his death. The first of those annual pay- 
ments being made immediately^ and the remaining 
ones at the beginning of every subsequent ytar-* 

Had the life been 40 years of age, its value in a 
single payment would have been equal to 34'31S: 
which being divided by i S*2B4 (or unity added to the 
value of an annuity on the given life) will give 2*249, 
or £2 : 5 : 05 for the value of the same in annual 
payments. 

Example 2* What is the present value of ,f TOO 
to be received on the death of a man aged 46 : in- 
terest being reckoned at 4 per cent, and the proba* 
bilides of life as observed in Siueden? 

♦ The rates of Asiurancea for Dves, at a// the tlifTerent OflScci 
^stabliBhed m London, are calculated from tlie Nort/uimpi€M Table 
of Observations, and at 3 per cent interest. These rates, both fop 
Single and Joint lives^ are given In Tables LI and Lit at the end 
of the present work: and by comparing them with the trtj© and 
proper values, as given in Tables LIV to LVII, the public nmy 
form a tolerably accurate idea of tiie immenee profit which is made 
by the several Assurance Companies above alluded to. I shall 
however enlarge more upon this subject in Chapter XIV» Set 
also the SchoUum to Questioii XXIX, and the Scholium to Ouef- 
tion XXX. 
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|k The value of an annuity on the life of a man aged 46 
Hfei by Table XVI, equal to 12-297; which, being mul. 
^■Iplied by '045 and the product subtracted from unity^ 
PPlraves '50812 : this quantity, divided by 1*04, gives 
•48858 1 which, being multiplied by 100^ produces 
48'85S^ or <£4S : 17 s 2^ for the answer required, in 
single payment. And if this latter sum be divided 
t>y 13'297, it will give S'674, or £3 : 13 : 6^ for the 
ilue of the same in annual payments- Had the age 
E>f the man been 56, the value of the assurance in n 
Isingh payment would have been equal to 58'VSl ; 
irhich divided by 10*717 would give 5'485 for the 
lue of the same in annual payments- 
But if the sum had depended on the death of a 
woman aged 40, its value in a single payment would 
have been equal to 40*765, or jt!40 : 15 : 4* And 
this sum, divided by 15*401, would give 2*647^ or 
12 : 11, for the value of the same in annual 
payments. And had the age of the woman been 50, 
the value of the assurance in a single payment would 
have been equal to 49-812 ; which divided by 13*049 
"Would give 3*817 for the value of the same in annual 
^ p ayments. 

|H Example 3, What sum ought to be given for the 
assurance of j6 100 on two joint lives aged 20 and 40; 
l^interest at 4^ per cent, and the probabiliries of linng 
^as observed by M. De Pardeux ? 

The value of an annuity on the two joint lives is, 
by Table IX, equal to 12*545, which being multiplied 
by '045 (or the rate of interest) will produce -56452 j 
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Ais quantity, ^btracted from nnity» leaved '4f36t7f 
vhich being divided by 1*045 (or the amount of £%' 
in a year) will give -41672; and this multiplied bjT 
100 will produce 41*672, or c£41 : 13 : 5, for the 
answer required, in a single payment. If this latter 
quantity be divided by 18*545, it will give S*077, or 
: 1 : 6, for the value of the same in annual pay* 
m^nts. 

Had the two lives been 50 and 70, the value in a 
ungle payment would have been equal to 71*936 ; 
which being divided by 6*517 would give 11*085 for 
the value the same in annual payments. 

Had the assurance been made on the joint lives iOiC' 
^ nian aged 46„and his wife aged 40, the value of the 
azme (reckoning interest at 4 per cent^ and the proba* 
bilities of life |iS; observed in Sweden') would have been . 
equal to 56*592 in a single payment: and which, be** 
ing divided by 11 '286, would give 5 14 for thei^v^lue 
in annual paym^ts. 

Or, had these two lives been respectively 56 a^d 50; 
the value would in such case have come out equal to 
65*869 in a single payment: and which being divided 
by 8*874 would give 7'423 for the value in. annual 
payments. 

Example 4, What is the value of an assurance of 
^100 on the longest of two lives aged 20 and 40; 
interest 4^ per cent, and the probabilities of life as 
observed by M. De Parcieux ? 

The value of an annuity on the longest of two lives 
aged 20 and 40 is, by Question VIII, equal to i 8*383 j, 
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which, being multiplied by *04h5 and subtracted from 
unity, leaves '17502;; this quantity, divided by 1*045, 
will give * 16748, and which being multiplied by 100 
will produce 1€'748, or ^16 : IS : O, for the answer 
required, in a single payment. If this latter quantity 
be divided by 19 333 (or unity added to the value of 
an annuity on the longest of the two lives) it will give 
*86G or 1-7^ : 4^ for the value of the same in annual 
payments, to.be made at the beginning of each year 
during the continuance of either of the given lives. 

Had the two lives been 50 and 70 years of age, the 
value in a single payment would have been equal to 
41 <S28 i which, being divided by 13*625, would give 
3*033 for the value of the same in annua/ payments. 

Or^ had the assurance been made on the longest of 
the two lives of a man aged 46 and his wife aged 
40, the value of the same (reckoning mterest at 4 per 
cent, and the probabilities of life as observed in Sweden) 
wo.uld have been equal to 33*031 in a single payment: 
and which, being divided by 17*412, would give 1*897 
for the value pf the same in annual payments. 

And had these two lives been respectively 56 and 
50, the value would in such case have come out equal 
to 42*723 in a single payment: which being divided 
by 14*892 will give 2*869 for the value of the same 
in annual payments. 

Example 5. What is the present value of a legacy* 
cf ,£100 to be received on the extinction of any one 

* I consider a legacy as not due till tlie end of ihe year in which 
the teaCator dies; for it ia seldom paid immediately. 
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of three lives aged 20, 30, and 40 : reckonmg in- 
terest at 4 per cent, and the probabilities of Hviag 
at Northampton ? 

The value of an annuity on the three joint lives h 
by Table XLIV, equal to 8 '986^ which, being mult 
plied by -04, and the product subtracted from unityJ 
leaves '64056: this quantity divided by 1*04 wil 
ghre '615925 and which being multiplied by 100 wil 
produce 61-592, or £61 : 11 : 10, for the present 
value of the legacy required* 

In like manner we might determine the value of the 
legacy payable on the extinction of any two of the threl 
lives above mentioned. For, the value of an annuit 
on any two out of those three lives is^ by Question X> 
equal to 15'S15: consequently, by proceedmg as in 
the last case, we shall find that 37*250, or £$7 : 5 : 0, 
will be the present value of the legacy in this case re^ 
quired* 

So also we might find the value of the legacy pay- 
able on the extinction of all the ikree lives, For> the 
value of an annuity on the longest of the lives is, by 
Question IX, equal to 19'7lO: and by proceeding in 
a similar manner it will be found that 20*346, or 
£20 : 6 : 1 1 , is the pr^ent value of the legacy in this 
case required* 



SCKOLIUMt 



5 41 6* It may be here necessary to advert to the re- 
mark which I have made, in the Scholium in page 160, 
respecting the relative values of a reversionary sum^md 



a eorrespondlng reversionary estate: and which may be 
verified by a comparison of the values in any two 
simUar cases found by the rules in the two preceding 
Questions. Thus^ by the first example in Question 
XXVII, it appears that the value of ^100 payable on 
the decease of a person aged 20, interest at 4^ per 
cent, is equal to 22*234 pounds: and by the first ex- 
ample in Question XXVI, it appears that the value of a 
corresponding estate (or perpetuity) of £4* : 10 per an- 
num is equal to 25*191 pounds- But the latter is to 
the former value^ in the proportion of V045 to 1 ; 
and vice versdy the former is to the latter value^ as 
1 is to 1*045. 

QUESTION XXVIIL 

§ 417. To find the value of a Deferred auurance 
of any given sum, on any given lives, 

SOLUTION FIRST* 

i^r Single and Joint Lives, 

Find the value of the assurance of the given sura 
m the same number of single or joint lives as the given 
lives, but each older than such lives by the given term ; 
multiply this value by the expectation that the given 
angle or joint lives will receive £l at the end of that 
tenn: the product multiplied by the given sum will 
be the value required* See the note in page 147. 

Eminpklt What is the present value of ^100 
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to be received on the death of a man aged 46, pro* 
vided that should happen after 10 years: ijiterest be- 
ing reckoned at 4 per centj and the probabilities of life 
as observed in Sweden f 

The value of an assurance of £lOO oft a man aged 
56 is, by Question XXVII, equal to 58'7 Bl ; and 
the expectation that a man aged 46 will receive ^1 
at the end of 10 years is, by Question II, equal to 
*5241 ; consequently these two quantities being mnU 
tipHed together will produce SO'SO?, or ^30 ; 16 : 2> 
for the answer required. 

Had the assurance been on a woman agcsd 40^ its 
present value would have been equal to 43'812 mul- 
tiplied by 5Y48; that is, equal to 28'6S2, 

Example 2» What is the present value o£ c£lOO 
to be received on the extinction of either of two lives 
aged 20 and 40^ provided that should happen ajler 
SO years : interest at 4^ per cent, and the probabiUtieS 
of life as observed by M De Parcieux? 

The value of the assurance on two joint lives aged 
50 and 70 is, by Question XXVII, equal to 71 '936 ; 
and the expectation of two joint lives, aged 20 and 
40, receiving Jjl at the end of 30 years is, by Ques- 
tion II, equal to -0899: therefore the product of these 
two quantities will give 6'467, or j£6 : 9 : 4j for the 
answer required. 

Had the assurance been made on the joint lives of 
a man aged 46 and his wife aged 40, provided they 
became extinct qfcer 10 years, its present value (taking 
interest at 4 per cent^ and the probabilities of life as 
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observed in Sweden) would have been equal to 65*869 
tntiluplied by *4459; that is, equal to 29*371. 

SOLttTlON SECOND. 

For the Longest of any lives. 

% 4l8. Multiply the value of an annuity on the 
Iragest of the given lives, deferred for the given term, 
by the rate of interest ; subtract the product from the 
expectation of the longest of the given lives irecdving 
<£l at the end of the same period, and divide the dif- 
ference by the amount of ,£l in a year: the quotient 
inultiplied by the given sum will be thie answer re- 
quired. See §182. 

Example 3. What is the value of <£lOO to be 
received on the extinctioH of the longest of two lives, 
aged 20 and 40, provided that shall happen after 30 
jears: interest at 4^ per cent, and die probabilities of 
living as observed by M. De Parcieuxf 

The value of a deferred annuity for 30 years on 
the longest of the two lives is, by Question XI, equal 
to2*560i which being multiplied by *045. produces 
•1152; and this subtracted from *2266 (or the ex- 
pectsuion that one or other of these two lives will re* 
ceive <£l at the end of 30 years, as found by Quet* 
tion II) will leave •1114, which being divided by 
1-045 will give •10660; and this last value, multi- 
plied by IOO5 will produce 10*660, or <£l0 : IS i 2, 
for the answer required, 

2 F 
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Had this sum depended on the extinction of the 
longest of two lives, a man aged 46 and a woman 
aged 40, provided that event happened after 10 years, 
the value .of the same (reckoning interest at 4 ptr 
cent, and the probabilities of life as observed in Sweden) 
may be found in a similar ihaniief. For, the value of 
a deferred annuity for 10 years on the longest of these 
Kves is, by Question XI, equal to 8*508, which being 
muldplied by '04 produces '3403 ; and this subtracted 
frqm *65SO (or the expectation that one at least of the 
two lives will receive <£l at the end of 10 years, as 
found by Quesdon II) will leave *3127, which being 
divided by 1*04 will give 'SOOBT; and this last value, 
multiplied by 100, will produce SO'067i or ^30 : 1 : 4^ 
for the answer required, 

(2tj£stioiT xxiX. 

S 419* To find the value of a Temporary cls- 
surance of a given sum on aiiy given lives«. 

From the value of the assurance of the given sum 
on the whole continuance of the given lives, subtract 
the value of a deferred assurance of the same sum for 
-Ae given term: the difference will be the value re. 
quired. See§ 184. 

Example 1. What is the present value of <£l00 
CO be received on the death of a man aged 46, pro« 
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vided that shall happen within 10 years: interest being 
reckoned at 4 pef cent, and the probabilities of life 
as observed in Stveden? 

The value of an assurance of c£lOO on the whole 
continuance of this life is, by Question XXVII, equal 
to 48*858 ; and the value of a similar assurance, de- 
ferred for 10 years is, by Question XXVIII, equal to 
80'807, which being subtracted from the former value 
will leave 18*051, or c£l8 : 1 : O, for the answer re- 
quired. 

This is the value in a single payment : but if we 
'Wish to find the corresponding value in annual pay- 
ments, we must divide this sum by 7 '680 (or unity 
added to the value of an annuity on the given life for 
one year less than the given term, as found by the 
rule given in the note, page 380), which will give 
2*350, or £2 : 7 : 0> for the value of the same assurance 
in annual payments. 

Had the assurance been made on a woman aged 40, 
its present value would have been equal to the dif- 
ference between 40-765 and 28*632: that is, 12- 133, 
or ^12 : 2 : 8, would have been the answer required, 
in a single payment. And this value divided by 
7*900 (or unity added to the value of an annuity on 
the life for 9 years, as found by the rule above men- 
tbned) will give 1-536, or <£l : 10 : 9, for the value 
of the same in annual payments. 

Example 2. What is the value of an assurance of 
^100 on the joint lives of two persons aged 20 and 

2F2 
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40^ for 30 years : interest at 4^ per cent^ and the pro- 
babilities of living as observed by M De Parciewt? 

The value of the assurance on the whole continu- 
ance of the lives is, by Question XKVIIIj equal to 
41*672 f and the value of a similar assurance deferred 
for 30 years is, by Question XX VIII, equal to 6*467 : 
therefore this latter value, subtracted from the former, 
will leave 35 205, or £S5 : 4 : 1, for the answer re- 
quired, in a single payment. And this sum divided 
by 1 2 -959 (or unity added to the value of an annuity 
on the two joint lives for twenty-nine years) will give 
2-717, or £2 I 14 : 4, for the value of the same as- 
surance in annual payments. 

Had the assurance been made for 10 years on the 
joint lives of a man agi;d 46 and his wife aged 40, the 
value jof the same (reckonmg interest at 4 per cait, 
and the probabilities of living as observed in Swedeny 
would have been equal to the difference between 56*5a2 
and 29-371 : that is, 27*221 would have been the 
value in a single payment. And this sum divided by 
7 '329 (or unity added to the value of an annuity on 
the two joint lives for nine years) will give 3'714 fiar 
the value of the annual payments. 

Example S. What sum ought to be given for the . 
assurance of X 100 for 30 years on the longest of two 
lives, aged 20 and 40: interest at 4^ per cent, and the 
probabilities of life as observed by M* De Farcieuw? 

The value of the assurance for the whole continuance 
of the given lives is, by Question XXVII, equal ta 
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16*748 ) and the value of a similar assurance deferred 
for 30 years is, by Question XXVIII, equal to 10*660: 
this latter value therefore subtracted from the former 
will leave 6*088, or ^6 : 1 ; 9, for the answer re^ 
qi)ired» in a single payment. And this sum divided 
by 16*546 (or unity added to the value of an annuity 
on the longest of the two lives for twenty-nine years) 
will give -ses, or 7^ i 4cf, for the value of the same in 
annual payments. 

Had it been required to determine the value of the 
assurance, in annual payments during the joint con- 
tinuance of the given lives, then 6*086 divided by 
1 2*959 (or unity added to the value of an annuity on 
the two joint lives for twenty-nine years) would give 
•470 for the answer required. 
^» In lil^e manner may be determined the value of an 
assurance of ^100 for 10 years on the longest of two 
lives, viz a man aged 46 and a woman aged 40; 
reckoning interest at 4 per cent, and the probabilities 
of Jife as observed in Sweden. 

For, the value of such assurance will be equal to 
the diflference between SS-OSl and 30-067; that is, 
2*964 will be the value in a single payment: and this 
sum divided by 8*251 (or unity added to the value of 
an annuity on the longest of the two lives for nine 
years) will give '359 for the value of the sSme in 
mmtia/ payments during the longest of the given lives: 
or being divided by 7'329 (equal to unity added to 
the value of an annuity on the two joint lives for nine 
years) will give '404 for the value of the same in 
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annual payments during this existence of the joint 
lives. 

SCHOUUM. 

§ 420. When \fe have tp determine the value of 
a temporary assurance for a very short term, such as 
1, 2, 3, &c years, it will be the easiest method to cal- 
culate the value of each year's expectatira fipom the 
tables of mortality. For, the probability that a person 
of any given age will die in any particular year is a 
fraction whose denominator is the number of persons 
living at that age, and whose numerator is the number 
of persons that die within the given year j and which 
fraction, being multiplied by tne present value of the 
given sum due at the end of the given year, will give 
the expectation of receiving such sum at the end of 
that year, provided the given life becomes extinct in 
that year: and the sum of these annual expectations 
for the V\ 2*^^,3'^ &c years will be the value of the 
assurance for those periods respectively. 

Example 1 . What is the value of an assurance of 
jEioO, for one year, on the life of a woman aged 40; 
or, in other words, what is the present value pf X'lOO 
to be received at the end of the year, provided such life 
be then extinct : interest being reckoned at 4 pier cent^ 
and the probabilities of life as observed iq Sweden i 

The probability that a woman of 40 will die within 
the^r^^ year is, by Table XIV, equal to -r^-frJ ^md 
the present value of ^100 to be received at the end 
of a year is, by Table LVIII, eqqal to 9gas4 : thqp^ 
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two quantities, multiplied together, will produce 1 'SSI, 
or ^1 : 6 : 5, for the value required. 

In like manner it may be found that the probability 
^of a woman, aged 40, dying within the second year is by 
the same Table equal to tH-t ; that the present 
ralue of <£ 100 to be received at the end of two years 
is equal to 92-456: which quantities being multiplied 
together will produce 1 '465 for the present value of 
jEioo to be received at the end of the second year 
provided the given life becomes extinct in that year. 
Jind this value, added to the one above found, will give 
^•786, or £,2 : 15 : 9, for the value of the assurance 
ibr two years. 

By a similar method of proceeding it will be found 
that -T^^ multiplied by 88*900 will give 1*428 for 
the present value of c£ 100 to be received at the end 
of the third year on a similar contingency t and which 
value, being added to the sum of the two former ones, 
will give 4*214 for the value of the assurance for three 
years. And so on for the subsequent years. 

Had it been required to determine the value of a 
similar assurance on the life of a man, aged 46, the ex- 
pectations for the first, second, and third years would 
have been equal to ^ff-j- multiplied by 96*154, 92*456, 
and 88*900 respectively:* whence, those expectations 

would have come out equal to 1*927, 1*853, and 

* 

* Because is not only the probability that such life will 
^ie in the^r5/ year) but also the probability that it will die in 
the second year ; and also in the third year : as may be seen by 
•Table XIV. 
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V^S^t : and the value of the assurance, for one^ two^ 
and three years, would have been r927» S-780, and 
JR*S62 respectively* 

The same obseryatiojis will apply to assurances for 
one year on any joint lives. For, the probability 
that any two joint lives will fail within the first 
year is the difference between unity and the produc;! 
of the probabilities that they shall both live to the 
end of the year : and which difference, being muItK 
plied by the present value of the given sum due at the 
end of that year, will give the expectation of recdving 
such sum at that period provided, either of thei given 
lives be then extinct. 

Example 2. What is the present value of ap as- 
surance of c£lpO for one year, on the joint lives of a 
man aged 4f6 and his wife aged 40 : interest at 4 per 
cent, and the probabilities of life as observed in 
Sweden ? 

The probability that a man 2^ged 46 will live to the 
end of the year is equal to 4-|^ i and the probability 
that a woman aged 40 will live to the end of the same 
period is equal to ^-f4^ : these two fractioi^ there- 
fore, being multiplied together and their product sub- 
tracted from unity, will leave •0335; which being 
multiplied by 96' 154 (or the present value of £,% 
due at the end of the year) will produce 3*22 1, or 
£,S : 4 I 5y for the v^ilue required* 

§ 42 !• These examples will show the method of 
proceeding in all similar cases : and for the informa* 
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tion of the reader I shall here subjoin a ts^le of the 
^ms demanded by the different Assurance Companies 
for the assurance of *£lOQ for one year on a singly 
life at the several ages therein mentioned: tq which 
I shall add the fair value that o,ught to be given for 
the same, according to the probabilities; of life as ob-» 
^rved by M. De Parcieuxy* and reckoning interest 
at 4 per cent. 



Ages. 


Northampton. 
3 per cent. 


De Parcieux. 
4 per cent. 


10 


•890 


•929 


20 


1-362 


•900 


30 


1-661 


1-037 


40 


2030 


1049 


50 


2*753 


1-431 


60 


3-906 


2*983 


70 


6-184 


5-289 



From which it appears that the several Assurance 
'Companies require, in most cases, half as much again 
;is ought to be given; and in some cases nearly double 
the sum that should be given for the assurance. And 
though some compensatiop ought to be allowed for 
Uie expenses incurred in carrying on the .business of 
the Office, as well as a proper remuneration for the 
services of those who conduct it; yet it is evident 
that these sums are greater than ought reasonably 

* The probabilities here alluded to are, in this particular case, 
taken from the Table of Observations given by Dr. Price in his 
Ohs, on Rev, Pay, vol. ii. p. 456: because the decrements of life 
are there more correctly given ; and, being on a more enlarged 
scale, are therefore more applicable to the present examplet. 
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to be taken: particularly xvheii it is considered that 
those Who insure at any* of the Offices, for a term of 
years only, have not much prospect of deriving any 
^jdyantagp from the profits of the qoncemt 

QUESTION XXX, 

§ 422. To find the value of an jissuranc^ of ^ 
given sum to be received on the decease of A, pro- 
vided be dies h^fpr^ ginother given life B.f 

SOLUTION,! 

Let O represent a life one year older than A j and 
Y a life one year yqunger than A. Add unity to the 
value of an annuity on the two joint lives OB, and 

' ♦ For, such persons do not (even at the Equitable Society) par- 
ticipate in the profits, unless a bonus happens to be declared during 
the term for which they f^re assured : w^ich, ip most ordinary cases^ 
(if it occurs at all) is but a partial advantage. 

•f The present Question will be found of considerable utility in en- 
abling us to determine the propriety and advantage of those Schemes 
which are formed with a view of providing sums of money to be 
paid to Widows, on the decease of their husibands. See what h^ 
been already said op the ^ubyept of (iiinuitiesj applied in a similar 
manner, in the note in page 3^6. 

X When the two lives are of the same age, the present value 
required is in all cases equal to the present value of half the sum 
payable on the extinction of the two joint lives AB. Thus, if the 
two lives, in the first example, were both aged 20, the present 
value required would be equal to \7't)Q5 : and if they had both 
been 40 years* of age, the required value would have been equal to 
22'634» 
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multiply the sum by the number of persons living at 
the age of O ; then divide thjs product by the amount 
of Jjl in a year, and reserve the quotient. Multiply 
the value of an annuity on the two joint lives YB by 
the number of persons living at thp age of Y : and, 
having subtracted the product from the reserved quor 
tient, divide the remainder by the number of persons 
living at the age of A* Subtract this last quQtie|^( 
from the present value of ^1 payable on the extinction 
of the two joint lives AB ; and the remainder, multi- 
plied by half the given suip, wiU bje the value re? 
quired. See § 23 J ^ 

* Example 1. What is the present value of ^100 
payable on the death of A aged 20, provided B aged 
40 be then living : interest at 4|- per cent, and the 
probabilities of living as observed by M. De Parciew? 

The value of an annuity on the two joint lives OB, 
aged 21 and 40, is, by the rule in page 365, equal to 
12*520 ; which, being added to unitjr, and then mul- 
tiplied by 806 (or the number of persons living against 
the age of 21, in Table III), will produce 10897*120; 
and this being divided by 1*045 will give 10427*866 
for the reserved quotient. The value of an annuity 
on the two joint lives YB, aged 19 and 40, is, by 
the rule in page 365, equal to 12*575; which being 
multiplied by 821 (or the number of persons living at 
the age of 19, in Table III) will produce 10324?075: 
this bein^ subtracted from 10427*866 (the reserved 



444 FRACTICAlr QUESTIOK8t Ch, 1% 



quotient) ai^d the remainder divided by 814 (or*^ 
number of persons living at the age of 20) will give 
rl275. Now, the valqe of payable on the ex* 
tinction of the joint lives AB, agpd 20 and 40, is, by 
Question XXVII, equal to •4167: therefore '1275 
being subtracted from this vajue will leave •2892; 
which being multiplied by 50 will give 14*46, or 
4)14 : 9 : 2, for the present value required. 

Having thus found the present value of the givea 
sum payable on the decease of A, provided B be then 
alive J we may easily determine the present value of 
the same sum payable on the decease of B, provided 
A be then alive. For, we have onlv in such case to 
deduct the value, found by the rule, from the value of 
the same sum payable on the extinction of the joint 
lives AB. Thus, the present value of <£lOO payable 
pn the extinction of the joint lives AB is, by Ques? 
tion XXVII, equal to 41*67; whence, if w subtract 
14*46 from such value, the difference, or 27*21, will 
be the present value of j£lOO payable on the decease 
of B, provided A be then ^live. 

These values are, in each case, the ^ums that ought 
to be given in a single payment : but, if we wish to. 
determine the value of the same in a?mual payments, 
we must divide those sums by unity added to the value 
of an annuity on the two joint lives AB. Therefore 
14'46 hieing divided by 13*545 will give 1*068, or 
^1 ; 1 : 4, for the annual payments in the former 
case: and 27'21 divided by i 3*545 will give 2*009, 
or £2 : : 2, for the annual payments in the latter case. 
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Example 2. B aged 60 will, if he lives till the 
decease of A aged 25, be entitled to a legacy of ^1001 
what is the value of his interest in such sum, taking 
the probabilities of living as at Northampton^ and the 
rate of interest 5 per cent? 

The value of an annuity on two joint lives OB, aged 
26 and 60, is equal to 7*365 ; which being added to 
unity and multiplied by 4685 (or the number of per- 
sons living at the age of 26, as in Table XXV) will 
give 39190 025; and this, divided by 1'05^ will give 
37S23-833 for the quotient, to be reserved. The 
iralue of an annuity on the two joint lives YB, aged 
S4 and 60, is equal to 7 399 ; which being multiplied 
by 4835 (or the number of persons living against the 
age of 24) will produce 35774*165 : this, being sub- 
tracted from the reserved quotient, and the remainder 
divided by 4760 (or the number of persons living 
against the age of 25), will give 'S2556. Now, the 
present value of £l payable on the extinction of two 
joint lives, aged 25 and 60, is equal to '^OOSl : there- 
fore '32556, being subtracted from this value, vsrill 
leave -27525: which, being multiplied by 50, will 
give 1 3*762, or ^13 : 15 : 3, for the present value of 
B's interest in the legacy. 

If this sum be subtracted from 60O81 (or the pre* 
sent value of <£l00 payable on the extinction of the 
joint lives AB aged 25 and 60) the difference, or 
46'S19, will be the present value of the legacy payable 
on the death of B, provided A be then alive. 

Aiid either of these values, divided by unity added 
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to the value of an annuity on the two joint lives, will 
show the annual payment which ought td be given by 
B or A fespectively, in order to have the same assured 
to his heirs provided he dies before the other, 

SCHOLIUM. 

§ 423. The examples above given show the pro- 
per method of proceeding in all similar cases : and it 
may be here useful to remark that the values in Ta- 
ble LIU (which are adopted by all the Assurance 
Offices in London) have been computed from an incor- 
rect rule given by Mr. Simpson,* and therefore cannot 

* In the Supplement to his Doctrine of Annuitieg, Prob.XXXII; 
and in his Select Exercises, Prob. XXXII. In using which rule, 
it should be observed that, when the reversion is a suvi and not an 
estate, the value found by the rule must be divided by £l increased 
by its interest for a year: as explained in page 162. Agreeably 
to this correction it will be found that Mr. Simpson's rule may be 

expressed by the formula s x ^ , x — : which denotes half 

^ ^ 2(1 + f) e 

the value of an assurance of the given sum payable on the extinc- 
tion of two joint lives of the same age with the oldest of the two 
lives, multiplied by a fraction whose, numerator is tlie expectation 
of the life B, and whose denominator is the expectation of the life A. 

This is the approximate value when B, or the life in expectatioa^ 
is the oldest of the two lives. But if B be the youngest, this vala« 

, must be subtracted from 5x \ % and the difference will be 

the value in this case. 

I would here observe that Mr. Dodson's formula (Mat. Rep, 
vol. iii. Glues. 23) is deduced from precisely the fame series as 
Mr. Simpson*8 formula : nevertheless, they give different results 
when expounded numerically. 
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be depended upon when the life of A is very young, 
or when there is any considerable difference between 
the ages of the two lives. I shall however enter more 
at large on this singular fact, in Chapter XIV. See 
also what has been already said on this subject in the 
note in page 187. 

QUESTION XXXI. 

§ 424. To find the value of a Temporary as^ 
4uranc€ of a given sum payable on the decease of A, 
provided he dies before another life B. 

SOLUTION.* 

Add 2 to the rate of interest j multiply this sum by 
the value of an annuity on the life and add unity 
to the product. Call this the ^rst value. 

Add 2 to the rate of interest ; multiply this sum by 
the value of an annuity on a life older than B by the 

* It may be necessary to observe tliat this rule is only an apm 
proxitnation to the true value, agreeably to the principles laid down 
in the note in page IQ4 ; and therefore most be always used, not 
only with caution but, with a due regard to the tables of observa* 
tion employed. The correct value may be obtained by the help 
of the formula in Prob. XXVII, cor. 4 ; but^ as that formula could 
not be conveniently expressed in words at length, I have preferred 
Che one, above alluded to, for the illustration of this part of the 
subject. 
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given term, add unity tb the priadUct^ ahd then mul- 
tiply this sum by the expectation of B*s receiving <£l 
iat the end of the teriti. Call this product the iecond 
value. 

Divide the probability that A will die befiare the ^ 
end of the term, by the number of years, and multiply 
the quotient by half the given sum. Call this product 
the third value. 

Subtract the second value from the^r^^, and divide 
the remainder by the amount of £,1 in a year: the 
quotient thence arising, being multiplied by the third 
value, will give the present value of the given sum 
required. 

Example 1. What is the present value of c£lOO 
payable on the decease of A aged 7, provided that 
$hall happen within 14 years, and provided another life 
B, aged SO, be then alive : interest at 3 per cent, and the 
probabiUties of living as observed at Northampton? 

The value of an annuity on the life B, aged 30, is, 
by Table XXVII, equal to 16*922; which being mul- 
tiplied by 2*03 (or 2 added to -03) will produce 
34*35166; and this, being added to unity, will give 
S5'35166 for tha^rst value. 

The value of an annuity on a life 14 years older 
than B (that is, on a life aged 44) is equal to 1 3*929; 
which, being also multiplied by 2*03, will produce 

28- 27587. ITiis, being added to unity, will give 

29- 27587; which being multiplied by -50144 (o|r 
the expectation of B's receiving £l at the end of 
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14 years*) will produce 14-68009 for the second 
value. 

The probability that A will die before the end of 
the given term is eqiial to •14599,t which being di- 
vided by 14 will give •010428; and this quotient, 
muldplied by 50 (or half the given sum) will pro- 
duce '5214 for the third value. 

The difference between the ^rst and second value 
is 20*67157; which, being divided by 1*03, will give 
20*0695. This quotient, multiplied by '5214 vrfll 
£>roduce 10*464 for the value required. 

This is the sum that ought to be given for the as- 
surance in a single payment : but, if we wish to de- 
"^ermine the value of the same in annual payments, we 
must divide this sum by 9*566 (or unity added to the 
'Value of an annuity on the two joint lives for 1 3 years); 
'^hich will give 1 094 for the annual payment re-^ 
cjuired. 

Example 2. B aged 60 willj if he lives to the de- 
cease of A aged 25, be entitled to a legacy of c£lOO> 
provided that event shall happen within 15 years: what 

* The probability that B shall live to the end of 14 years is, by 
the rule in Qaedtion I, equal to -Jjg^ 5 and the pieseut value of 
£1 certain to be received at \he end of that period is, by Table 
LVIII, equal to '6611 : the product of these two quantities will 
give 50144 for the expectation required. 

f The probability that A shall live to the end of 14 years is, by 
the rule in Question I, equal to ^^^9 that is, equal to '85401. 
This value, subtracted from unity, will give '14509 for the pro- 
kbility that A shall die before the end of that period. 

2 O 
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is the value of his interest therein, reckoning the pro- 
babilities of life as observed at Northampton^ and the 
rate of interest at 5 per cent ? 

The value of an annuity on the life aged 60 is, by 
Table XXVII, equal to 8-392 ; which, being multi- 
plied by 2*05 and added to unity, will make 18-2036 
for the^r^^ value. 

The value of an annuity on a life aged 75 is equal 
to 4*744' ; which being multiplied also by 2-05, and 
added to unity will make 10-7252: and this, being 
multiplied by -19637 (or the expectation of B*$ 
receiving <£l at the end of 15 years*) will produce 
2-1061 for the second value. 

The probability that A will die before the end of 
15 years is equal to -23634t; which, being divided 
by 15, will give -015756; and this quotient, multiplied 
by half the given sum, will produce -7878 for the third 
value. 

The difference between ihejirst and second value is 
16*0975; which, being divided by 1-05, will give 
15-3310. This quotient, multiplied by -7878, will 
produce 12*078 for the value required, in a single 
payment. 

And this sum being divided by 7*592 (or unity 

* The probability that R hhall live to the end of 15 years is 
equal to -^^-^i^ and the present value of ^1 to be received at the 
end of that term is equal to '48102: the product of these two 
quantities will give •l()d37 for the expectation required. 

t The probability that A will die in 15 years is equal to 
subtracted from unity that is^ (^ual to •?ig;% or '23634. 
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added to the value of an annuity on the two joint lives 
for 14 years) would give 1*591 for the value of the 
aame cum, if required, in annual payments^ 

SCHOLIUM* 

§ 425. If the term, for which the assurance is 
nade, happens to fall within the limits of equal decre- 
ments, of the life A, as found in the given table of 
observations, it is obvious ( from the method of de* 
Auction in the note, in page 192, &c) that this rule 
imll give the exact value. This is the case in the se- 
cond example here given: for, by referring to Ta- 
ble XXV, it will be found that from the age of 25 to 
40 the decrements of life are exactly equal: and 
consequently the rule is in this case strictly correct. 
Nevertheless, if the value of the same assurance be 
found by the help of the formula given in Prob, XXVII, 
cor. 4, it will come out equal to 12*139: and I can 
account for this difference in no other way, than by 
supposing there is some error in the tables of the values 
of the annuities ; for, it is evident that the two results 
ought to be precisely the same* 

QUESTION XXXIL 

§ 426. To find the value of an Assurance of a 
given sum payable on the decease of A, provided he 
clies ajler another life B* 

S o2 
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SOLUTION. 

From the value of the assurance of the given sum 
payable on the decease of A, subtract the value of 
the same assurance payable on the decease of A, pro- 
vided he dies before B: the difference will be the 
value required. See § 241. 

Example 1. What is the present value of <£lOO 
payable on the decease of A aged 20, provided B 
aged 40 be then dead : reckoning interest at 4^ per 
cent, and the probabilities of living as observed by 
ilf. De Farcieux? 

The value of the assurance of c£lOO, payable on 
the decease of A, is, by Question XXVII, equal to 
24*107 ; and the value of the same sum, payable- on 
the decease of A provided he dies before B, is, by 
Question XXX, equal to 14*460: consequently 9'647, 
or £9 : 12 : II, will be the value required. 

Having thus found the value of the given sum pay- 
able on the decease of A, provided B be then dead, 
we may easily determine the value of a similar sum 
payable on the decease of B, provided A be the ex- 
tinct : for, we have only in such case to deduct the 
value, found by the rule, from the value of the same 
sum payable on the extinction of the longest of the 
two lives. Thus, the present value of ^100 payable 
on the extinction of the longest of two lives aged 20 
and 40 (at the rate of interest &c, above mentioned) 
is, by Question XXVII, equjl to 16'748; from which 
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if we subtract 9*647, as above found, the difference, 
or 7'101, will be the value of c£lOO payable on the 
decease of B, provided he dies after A. 

These sums are the values which ought in each case 
to be given in a single payment : but, if we wish to 
determine the value of the same in annual payments 
till the claim is determined, we must divide the single 
payment, thus found, by unity added to the value of 
an annuity on the two joint lives. Or, if we wish 
to determine the value of the same in annual payments 
till the claim becomes due, we must divide the single 
payment by unity added to the value of an annuity on 
the single life, on which the assurance is made,* Thus, 
9*647 being the value, in a single payment, of an 
assurance of <£lOO on the life A provided he dies 
after B ; it follows that the value of the same assurance, 
in annual payments till the claim is determined, is 
equal to 9*647 divided by 13*545: that is, equal to 
'712, or 14^ : Sd. And that the value of the same 
assurance, in annual payments till the claim becomes 
due, is equal to 9*647 divided by 17*624: that is, 
equal to •547, or 10^ : lie/. 

Example 2. What is the present value of c£lOO 
payable on the decease of A aged 25, provided he 
should die after B aged 60 : interest at 5 per cent, 
and the probabilities of living as at Northampton? 

The value of an assurance of ,£ 100 on the decease 
of A is, by the rule in Question XXVII, equal to 



* See page 353. 
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30'6SS ; and the value of the same sum payable at the 
same period, provided B be then extinct, is, by Ques.- 
tion XXX, equal to 13*762: consequently 16-871* or 
^16:17 : 5, will be the value required, in a single 
payment. 

This value, being divided by 8-383 will give 2*013, 
or £2 : : 3, for the annual payments till the claim 
is deiermined: or, being divided by 14"567, will give 
1M58, or ^1 : 3 : 2, for the annual payments liU the 
claim becomes due. 

QUESTION XXXIII. 

§ 427. To find the value of a Temporary af. 
mrance of a given sum payable on the decease of 
provided he dies after another life B. 

SOLUTION. 

From the value of a temporary assurance of the 
given sum payable on the decease of -A, subtract the 
value of a similar temporary assurance, payable on the 
decease of A provided he dies before B : the difference 
will be the value required. 

Example. What is the present value of a legacy 
of <£l(X) payable on the decease of A aged 25, pro- 
vided he dies within 15 years, and provided also that 
smother person B, now aged 60, be then dead : ia- 
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terest being reckoned at 5 per cent, and the proba- 
bilities of living as at Northampton? 

The value of an assurance of ^100 payable on the 
decease of a person aged 25, provided that should 
happen within 15 . years, is, by the rule in Question 
XXIX, equal to 16*354*; and the value of a similar 
assurance, provided another person now aged 60 be 
then living, is, by Question XXXI, equal to 12*078: 
consequently this latter value subtracted from the for- 
mer will leave 4*276, or £4} : 5 : 6, for the value of 
the assurance required. "-■ ■ 

SCHOLIUM. • V^' 

§ 428. This rule will still be correct although 
the given term exceed the number of years between 
the age of B, and the oldest life in the table of obser- 
vations: but, in such case, the value of the assurance 
payable on the decease of A provided he dies before 
B (being now for the ivhole continuance of the joint 
lives) must be found by Question XXX instead of 
(Question XXXI : and the value thus found, being de- 
ducted from the temporary assurance on the life A, 
will give the value requiredj. 

* The value of the assurance on the whole continuance of the 
life is, by the rule in Question XXVII, equal to 30'633 5 and the 
value of the same assurance deferred for 15 years is, by the rule in 
Question XXVIII, equal to 14*279: consequently the difference 
between these two values, will be the value of the temporary as- 
surance. 

f Mr. Morgan has given a singular apd troublesome rule for 
this case, in Dr. Price's Ohs. on Rev, Pay. vol. 1, page 70> note i. 
It is neither simple nor correct.. 
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Thus, if the term in the preceding example had 
been 40 years ; then the value of the assurance on the 
life A for 40 years would, by the rule in Question 
XXIX, be equal to 27*682*; and the value of the 
assurance on the same life, provided B be alive at his 
decease, would, by Question XXX, be equal to 1 S*762; 
consequently, this latter value subtracted from the 
former would leave 13-920, or £\Si 18:5, for the 
value required, in a single payment. And 1 3*920 di- 
vided by 8 '383 (or unity added to the value of an 
annuity on the two joint lives) will give 1*661 for the 
Value of the same in annual payments till the claim 
is determined: or, being divided by 14-164 (or unity 
added to the value of an annuity on the life A for 89 
years) will give '983 for the same value in annual pay- 
pients till tl)e sum becomes due^ 



§ 429. Before I close the present chapter I shall 
insert the solution of a Question, which will be often 
found of considerable practical utility, not only to in- 
dividuals^ but likewise to those Societies whose busines3 
consist in granting Assurances on lives. 

The reader must be already aware that if a person 
were to make an assurance at any of the Offices on his 

* The value of the assurance on the whole continuance of the life 
is, as in the preceding note, equal to 30*633 j and the value of the 
sapie assurance deferred for 40 years is, by the rule in Question 
kxVIII, equal to 2*951 : consequently the latter value subtracted 
from the former will be the value of the temporary assurance re* 
quired. 
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own life for a single year, and to repeat this at the end 
of every successive year to the utmost extremity of 
life, the annual payment (for such assurance) would 
be continually increasing till his death. But, if he 
made the assurance on the whole continuance of his 
life, and contracted with the Office to pay the value of 
such assurance by equal annual payments during his 
life (as is usually the case), it is evident that such an- 
nual payment ought to be greater than the premium 
required for an assurance for a single year at his pre^ 
sent age, but less than the premium required for a 
similar assurance at the more advanced periods of life. 
Hence, it appears that if a person, who was originally 
assured for the whole term of his life, should be de- 
^rous (either through inability, or any other motive) 
of renouncing his claim upon the Office and of can- 
celling his policy, he ought to have some part of those 
annual payments returned to him : or, in other words, 
«L compensation ought to be made him for that excess 
in the annual payments which he has been advancing 
"to the Society. The object of the following question 
is to determine the amount of that remuneration, 

QUESTION XXXIV. 

§ 430. To find the sum that ought to be given 
to a person, who is assured for the whole term of his 
life, for a given sum, in order that he may renounce 
his claim thereto. 
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SOLUTION. 

Multiply the equal annual payment, which he has 
been giving since the assurance commenced, by the — 
value of an annuity (increased by unity*) on the life 
at its present age ; subtract the product from the value 
of the assurance of the given sum on the life at its 
present age : the difference will be the sum required. 

Example* A person now aged 50, who has been 
paying 21-790, or ^21 : 15: 10, t annually for the 
assurance of ^1000 at his death, is desirous of discon- 
tinuing the same ; what sum ought to be given to 
him, by the Office, as a compensation for so doing : 
interest being reckoned at 3 per cent, and the proba- 
bilities of living as at Norlhamptoji ? \ 

The value of an annuity (in(!feased by unity) on a* 
life aged 50 is, by Table XXVII, equal to 1 3-436 j 
which being nrul iplied by 21-790, will produce 
292-770 : this being subtracted from 608'660 (or the 

* This supposes that the policy is cancflled immediately before 
the annual payment becomes due : but if immediately after , we 
must multiply the payment, above alluded to, by the value of an 
annuity on the given life, without the addition of unity. 

f This is the annual payment for the assurance of ^1000 on a 
life aged 20, as appears by Table Lf . 

X The rate of interest and probabilities of Kfe, in such compu- 
tations, Qughi to be the same as those adopted by the Office at 
which the policy is effected. 
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value of the assurance on a life aged 50, as appears by 
Table LI) will leave 815-890, or ^315: 17: 10 
for the answer required.* 

SCHOLIUM. 

§431. If the sum, which is to be received at the 
death of the assured, has been increased by any ad- 
dition, or bonus, (as will oftentimes be the case in the 
Equitable Society) we must subtract the product above 
alluded to, from the value of the assurance of the given 
sum together with its bonus ; and the remainder will, 
in this case, be the sum required, t 

Example. Suppose that the several additions made 
to the policy, alluded to in the preceding example, 

* The truth of this rule will be evident from the following 
statement. The Soc'f^tx considered as indebted to the as* 

Bured in the present value of an assurance of sf* 1000 on a life aged 
50 ; which is equal to 0O8'66> or ^608 : 13 : 3. And the assured ' 
may be considered as owing to the Society the present value of all 
the Annual payments of £21 : 15 : 10, during the remainder of 
^his life \ the first of"* which payments is sapposed to b6 made im* 
mediately : therefore the value of all those payments will be equal 
to 21790 multiplied by 13 436 j which produces 29277, or 
j^292:15:5. Consequently the interest of the assured in his 
policy will be equal to the difference between ^608 : 13 : 3, and 
^292 :15:5: that is, equal to ^615 : 1? : 10, as found by the 
example in the text, 1 

t Or, we may add the value of an assurance of the additional 
turn on the given life, to the value found by the preceding solution ; 
which will give the sadae results. 
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amount to ^1800; * in which case, the executors of 
the assured would be entitled to ^ 2800 on his death : 
what sum ought now to be given him for renouncing 
his claim upon the Society ; the interest, &c, being as 
in the preceding example ? 

The value of an assurance of ^2800 on a life 
aged 50 is 1704*248 ; from which we must subtract 
292-770: the difference is 141 1-478, or ^141 1 : 9:7, 
which is the answer required. 

The same result would have been obtained by adding 
^1095 : 11:9 (or the value of an assurance of the 
additional ^ 1 800 on the given life) to ^3 15:17:10, 
as found by the preceding example. 

§ 432. These two examples will show the method 
of proceeding in all similar cases, whether the assurance 
depends upon a single life, upon any joint lives, or on 
any other contingency. It will also serve to show the 
amount of ihe debts owing by a Company, whose 
business consists in making Assurances on lives : since 
these are the sums which would be required to cancel 
the respective claims on the Society, and may conse- 
quently be fairly considered as money owing by them. 
These debts, therefore, being deducted from the 
amount of capital in hand, will leave the net surplus 
stock belonging to the Society : and it is this net sur- 

* This would actually be the case at the Equitable Society. So 
that this person^ although originally assured therefor one thousand 
pounds only, would now be entitled to receive above one thousand 
four hundred pounds for cancelling his policy ! ! ! 
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s Stock alone that can be considered as the true 
fits of the concern^ and as the only fund from which 
' divisions ought to be made amongst the different 
mbers; either by way of interest, dividend, or 
lus. A society that is not guided by some principle 
this kind must inevitably terminate in disgrace 
I ruin. 
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CHAPTER XIIL 

On Schemes for providing Annuities for the Benefit 
of Old Age J and of Widows. 



1. For Old Age. 

§ 433. The rule given for the solution of Question Vl, 
in the preceding Chapter, is of considerable practical 
use ; since, by means of it, we are enabled to deter- 
mine the efficacy and propriety of those schemes and 
establishments which are proposed with a view of pro- 
viding Annuities for Old Age. For, having found 
the present value of an annuity of ^£1 per annum on 
any given life or lives, to commence at the end of any 
number of years from the present time, we may easily 
find the present value of any other annuity (either in 
a single payment, or in annual payments, or in both) 
by multiplying the present values, thus deduced, by 
that other annuity; agreeably to the principles already 
laid down in the note in page 362. And in like 
manner, having found the present value above alluded 
to, we may readily determine the annuity that ought 
to be given, at the end of any period, for a given sura 
paid down immediately; or, for a given sum, part of 
which is paid immediately, and the remainder by an- 
nual payments till the end of the given term^ 
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Thus, it appears, by the second example in page 
S78, that the present value of an annuity of one 
pound per annum on the life of a female aged 40, to 
commence at the end of 10 years, is (reckoning interest 
at 4 per cent, and the probabilities of life as observed 
in Sweden) equal to 6*926, or ^£6:18:6: conse- 
quently an annuity of ,£44 per annum to commence 
at the same period would be equal to 304'744, or 
£,S04<\ 14: 11, in a single present payment. And 
this latter sum divided by 7'900 (or unity added to 
the value of an annuity on the given life for 9 years) 
will give 38'575, ox £SS : 11 : 6, for the value of the 
same annuity in annual payments : the first of such 
payments to be made immediately, and the remaining 
ones at the beginning of every subsequent year, pro- 
vided the given life is then in being. Or, if £/2.00 
(part of the X^304 : 1 4 : 1 1 ) be paid down imme- 
diately; then the annual payments which ought in 
this case to be made, in order to supply the deficiency, 
will be equal to the remaining sum of 104*744 divided 
by 7*900:* that is, equal to 13-259, or £\S : 5 : 2. 

* If the first of these annual payments is not made till the end 
of the first year> then the sum here alluded to must be divided by 
^•475 (or the value of an annuity on the given life for 10 years) 
'Which will make the annual payments equal to 14*013, or^l4 :0 : 3 ; 
9nd^ in this case, the last annual payment will be made at the same 
^ime that the first payment of the annuity becomes due. In the 
cases mentioned by Dr. Price {Oh. on Rev, Pay. vol. i. p. 141) 
and to which I shall presently allude, the payments were made 
half yearly 'j and tlie first of those half-yearly payments was paid 
down with the Admission money: but he does not notice thi* 
fact^ although it makes some difference in the results. 
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In like manner if we wish to determine the annuity 
that ought to be granted on such life at the end of 
10 years, for £TS : 10 : O, paid down immediately^ 
and £6 : 14 : O in annual payments, we must proceed 
as follows. Multiply 6*700 (or the amount of the 
annual payment) by 7*900 (or unity added to the 
value of annuity on the given life for 9 years)*, which 
will produce 52-930, or £52 : 18 : 7> for the total 
present value of such annual payments ; and which 
being added to the admission money, or £TS : 10 : O, 
will make the whole value, given for the annuity, equal 
to 1 26-430, or £l26 : 8 : 7. Therefore this quantity, 
being divided by 6-926 (agreeably to the principles 
laid down in the note in page 363), will give 18-254, 
or c£l8:5:0, for the amount of the annuity re- 
quired. 

§ 434. This example will show the method of 
proceeding in all similar cases ; and I have taken this 
one in particular, because it is the one assumed by 
Dr. Price (Obs. on Rev. Pay. vol. i. p. 137) to expose 
the futility and iniquity of those Schemes that were 
published by the several societies instituted about the 
year 1770: who, by holding out a false lure to the 
public, took in the unwary, and entailed misery and 
distress on the unfortunate adventurers.! Happily his 

* If the first annual payment is not to be made till tlie end of 
Uie year, we must multiply 6 700 by 7*475 (or the value of aa 
annuity on the given life for 10 years): see the preceding note. 

f The following are the terms upon which some of those So- 
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(efforts were crowned with success, and none of those 
publk societies now exist to disgrace the present age. 
But although he has sufficiently demonstrated that 
those bubbles could not possibly comply with the terms 



deties granted tihnuities to members, aged 40, for what might 

liappen to remain of their lives after 50 years of age. 

Admission Annual Annuity 
Monty, Payment, granted. 

■ £ S. £ S. at* 5. 

The Laudable Society 73 : 10 6 : 14 44 : O 

llie London Annuitants 25 :0 10: O 44: O 

The Equitable Society of Ann». . 32 : O 13 : 44 : O 
The London Union Society • . , . 37 : O 7:0 54 : 12 
The Amicable Society of Ann". , 26 : l6 6:0 26 : 

The Provident Society 31 : 10 8 : 8 25 : O 

The annual payment was usually paid half yearly ; and the first 
half yearly payment was made at the time of admission. It will 
be readily seen (from the example given in the text) that there 
Was no probability that the Societies would ever be able to con- 
iiuue tTieSe enormous annuities to all the members. The truth is, 
that (e\en at that day) they were styled impositions on the public 
Proceeding Jrom ignorance^ and supported by credulity and folly. 
But (as Dr. Price justly continues) this is too gentle a censure. 
** There is reason to believe that worse principles have contributed 
to their rise and support. The present members, consisting 
chiefly of persons in the more advancetl ages who have been ad- 
mitted on the easiest terms, believe that the schemes they are 
supporting will last their time and that they will be gainers. 
And, as to the injury that may be done to their successors or to 
younger members^ it is at a distance, and they care Hiile about it. 
Agreeably to this principle the founders of these societies begin 
*' so low as not to require perhaps a Jhurlh or ^J\f(h oi' the values 
of the annuities they promise. Atiei wards ijiey advance gra- 
dually, just as if they imaginx3d that the value of the annuities 

2 H 
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held out to the public, yet he has not shown that they 
were so deficient and absurd as they will appear to be, 
when compared with the values deduced as above from 
the real probabilities of life.* The present examples 
will be sufficient to enable any one to examine the accu- 
racy and sufficiency of similar proposals : and I shall 
not detain the reader with any further comments on 
this subject, as it is probable that a similar circum- 
stance will not soon again occur to call forth the cen- 
sure of every honest member of society. The public 
are now better acquainted with the method of calcu- 
lating the values that ought to be given in such cases, 
and are not likely to become again in this manner the 
dupes of any artful impostor. Their danger now 
seems to lie in the opposite extreme. 

was nothing determinate, but increased with every increase of 
the society. But, as no ignorance can believe this, the, true de^ 

'* sign appears to be, to form soon as large a society as possible by 
leading the unwary to endeavour to be foremost in their applica-* 
tions, lest the advantage of getting in on the easiest terms should 

" be lost. It is well known that these arts have succeeded won-, 
derfullyj and that, in consequence of them, these societies now 
consist of persons who for the same annuities make higher or 
lower payments, according to the time when they have been 
admitted J and the generality of whom, therefore, must know 

" that either more than the values have been required of the mem- 

" bers last admitted; or, if not, that they are themselves expecting 
considerable annuities for which they have given no valuable 
considerati^on; and which, if paid, must be stolen from the 

" pockets of some of their fellow-members." 

^ Dr. Price formed his calculations from the values of annuities 

deduced from the hypothesis of De Moivre. 
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I do not, however, by these observations at all in- 
tend to discourage institutions or schemes for providing 
annuities for old age. On the contrary, I am fully 
persuaded that a society or office, that would proceed 
upon an efficient and liberal plan, might be of essential 
advantage to the state and highly l)eneficial to the 
public. Many persons, particularly in the inferior 
stations of life, would in such case be induced to lay 
by (during the period of youth and vigour) many small- 
sums, which are now squandered* in riot and dissipa- 
tion ; and by endeavouring to get a little money be- 
forehand would acquire habits of industry, and be 
probably enabled thus to make provision for them- 
selves in the more advanced periods of life, when they 
wiU be incapable of labour. Thereby rendering them- 
selves not only more independent and valuable mem- 
bers of society, but also obviating the necessity of their 
applying to the parish for relief. Dr. Price justly ob- 
serves that ^' the lower orde^« of mankind are objects 
of particular compassion, when rendered incapable, 
by accident, sickness, or age, of earning their sub- 
sistence. This has given rise to many very useful 
societies among them for granring relief to one an- 
other, out of little funds supplied by weekly contri- 
butions/' It is much to be feared, however, that 
many of these establishments are formed on such 
vague and inefficient plans, without any regard to the 
true principles of calculation, that they are not always 
entitled to our unqualified approbation. When thus 
erroneously founded, and perhaps at the same time 

2 H 2 
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badly and carelessly conducted, they only serve to in* 
crease the misery which they were intended to rc- 
movew 

S 435. Under these circumstances it is to be re- 
gretted that the Legislature has not adopted some ef- 
ficient measures towards assisting such persons, in the 
humbler stations of life, as might be desirous of em- 
ploying their money in this laudable manner. Two 
attempts have been made to obtain an Act for this 
purpose: but, though it has each time passed the 
House of Commons, it has been as regularly throwni 
out by the House of Lords. I cannot here, however, 
omit the opportunity of inserting the pertinent remarks, 
on this subject, of a very able writer*, which will serve 
to show the objects that those bills had in view, 

* To make such a provision for one's old age, is so 

* natural a piece of pru4ence, that* it seems wonderful 

* at first sight that it should not be generally practised 
^ by the labouring poor above described, as it is almost 

* universally by persons engaged in the higher paths 

* of industry, such as the several branches of com^ 

* Mr. Baron Maseres, in a pamphlet which he published, eft* 
titled A Proposal for estahlishing Life Annuities in Parishes for 
the Benefit of the Industrious Poor: London, 1772. The learned 
author has lately favoured me with a copy of that pamphlet, with 
an obliging offer that I might make what use of it I plealsed in 
my intended publication : and I lament that the limits of the pre- 
sent treatise will not enable me to enter upon the subject more 
than by an insertion of the above extract from that valuable work* 
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* merce, and the practice of the liberal professions : 

* nor can their negligence in this respect be accounted 

* for in any other way so naturally as by ascribing it to 

* their wanting opportunities of employing the money, 

* they might save, in some safe and easy method that 

* would procure them a suitable advantage from it in 

* the latter periods of their lives. They know, for 

* the most part, but little of the public funds; and 
^ when it happens that they are acquainted with them, 
' the smallness of the sums they would be intitled to 
^ receive (as the interest of the money they could afford 

* to lay out in them) is no encouragement to dispose 

* of it in that way. What inducement, for instance, 

* can it be to a man, who has saved ten pourids out of 
^ his year's wages, to invest it in the purchase of three 

* per cent Bank annuities, to consider that it will pro- 
^ duce him about six or seven shillings a year ? It is 

* but the wages of three days labour. And if they 
^ lend their money to tradesmen of their acquaintance, 
^ as they sometimes do, it happens not unfrequently 
^ that their creditor becomes a bankrupt ; and the 

* money, they had trusted him with, is lost for ever ; 
^ which discourages others of them frpm saving their 
^ money at all, and makes them resolve to spend it iji 

* the enjoyment of present pleasure. But, if they saw 

* an easy method of employing the money they could 
^ spare, in such a manner as would procure them a 

* considerable income in return for it at some future 
^ period of their lives, without any such hazard of 

* losing it by another man's folly or misfortune, it is 
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* probable they would frequently embrace it : and thus 

* a diminution of the poor's rate on the estates of the 

* rich, an increase of present industry and sobriety in 

* the poor, and a more independent and comfortable 

* support of them in their old age than they can other- 

* wise expect, would be the happy consequences of 
^ such an establishment. Now this, I conceive, might 

* be effected in the following plain and easy method. 

' 1° Let the churchwardens and overseers of every 
^ parish be impowered by Act of Parliament to grant 

* life-annuities to such of the inhabitants of the parish 
' as shall be inclined to purchase them, to commence 

* at the end of one, two, or three years (or such other 

* future period of time as the purchaser shall choose) 

* and to be paid out of the poor's rate of the parish, 

* so that the lands and other property in the parish 
^ that is chargeable to the poor's rate, shall be answer- 

* able for the payment of these annuities. This cir- 

* cumstance would give these annuities great credit 

* with the poor inhabitants, by setting before them so 

* solid and ample a security for the regular payment 

* of them. 

* 2° Let the annuities, thus granted to the poor in- 
' habitants, be such as arise from a supposition that 

* the interest of money is three per cent } or some higher 

* rate of interest, if the churchwardens or overseers of 
' the poor shall think fit to make use of such higher 

* interest. 

* S° But, at the rate of three per cent, the purchaser 
^ should have a right to an annuity, and the church- 
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/ wardens and overseers of the poor should - be com- 

* pellable to grant it. 

^ 4° No annuity, depending upon one life, should 

* exceed 201. a year. 

* 5° No less sum than 51. should be allowed to be 
^ employed in the purchase of an annuity. This is to 

* avoid intricacy and multiplicity of accounts. 

' 6° An exact register of these grants should be 
' kept.by the churchwardens and overseers of the poor 

* in proper books for the purpose, in which the grants 

* should be copied exactly, and the copy of each grant 

* subscribed by the person to whom it is granted : or, 

* if he cannot write, marked with his mark, and sub- 
scribed by two other persons as witnesses. And this 

* copy in the register-book of the parish should be 

* good evidence of the purchaser's right to the annuity, 

* in case the original deed of grant to the purchaser 
' (which was delivered to him at the time of the pur- 
**chase) should afterwards be lost. 

^ 7° The money, thus paid to the churchwardens and 
^ overseers of the poor for the purchase of life-annuities, 

* should be employed in the purchase of three per 

* cent Bank annuides, in the joint names of all the 
' churchwardens and overseers ; and by them transferred 

* at the expiration of their offices to their successors, 
^ and so on to the next successors for ever, so as to 
' be always the legal property of the churchwardens 

* and overseers of the poor for the time being, in trust 
' for the persons who should be entitled to the several 

* life-annuides, granted in the manner above men- 
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* tioned ; and the interest of this money should be 

* received every half year, and invested in the purchase 

* of more principal annually, so as to make a perpetual 

* fund for the payment of these life-annuities. An4 

* when any annuity became due, the churchwardensi 

* and overseers of the poor should pay it out of this 

* fund, and should sell a sufficient part of the principal 
^ for that purpose, where the interest was not sufficient 

* for the purpose, as would generally be the case : 

* and the deficiencies (if any were) of both principal 

* and interest shoyld be made good out of the poor's^ 

* rate assessed upon the parish. But this could hardly 

* ever happen, if the annuities granted to the pur- 

* chasers were such as would be proportional to the 

* money contributed, upon a supposition that the in- 

* terest of money was only three per cent ; because that 

* is a lower interest than that which the parish would 

* receive from the government for the same money, 

* by investing it in the three per cent Bank annuities, 

* as that stock is now twelve per cent under par,* and 

* is not likely soon to rise to par again. So that the 

* landholders of the parish, and the owners of other 

* rateable property in it, need be under very little ap- 

* prehension of having their estates exorbitantly bur- 

* thened by a great increase of the poor's rate, in order 

* to make good the payment of these annuities. On 
' the contrary, they would be gainers by this institution, 

* as was observed above, since many of the poor who 



* It is now (] 810) above 30 per cent under par. 
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^ must otherwise, in their old age, come to be a bur* 
^ then upon the parish, would now be maintained, in 

* part at least, by annuities paid to them out of a fun4 

* of their own raising/ 

Agreeably to this plan, a bill* was brought into the 
House of Commons in the year 1773 by Mr. William 
Dowdeswell, and passed, on a division after a debate, 
by a majority of two to one of all the members present; 
but it was rejected by the House of Lords in conse- 
quence of the opposition of Lord Cambden, who con- 
ceived that the measure might be ultimately injurious 
to the landed interest; since the value of future leases 
might be affected by an increase of the poor's rate to 
make good any deficiency arising from the failure or 
defection of the scheme. A bill of a similar nature, 
however, with tables computed by Dr. Price,! was in- 
troduced in the year 1789 j but shared a similar fate, 



2. For JVidows. 

S 436. The rules, by which Question XIII and 
CVni, in the preceding Chapter, are solved, are very 
iseful in enabling us to determine the advantage an4 
>ropriety of those schemes which are instituted with a 

♦ A copy of tins bill, togetlier with the tables that were com- 
»uted for it, are inserted by Mr. Baron Maseres in his Doctrine of 
Life Annuities. 

f I'hese Tables are inserted in Dr. Price's 01$, on Rev. Pay, 
^ol. ii, page 473. 
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view to provide Annuities for Widoivs*. For, having 
found the present value of a reversionary annuity, or 
a deferred reversionary annuity, of £,i per annum on 
any given life after any other given life, we may readily 
find the- present value of any other annuity (either in 
a single payment, or in annual payments, or in both) 
by multiplying the present value, thus obtained, by 
that other annuity. And in like manner, having found 
the present value above alluded to, we may easily de- 
termine the annuity which ought to be granted, to the 
• life in reversion, for a given sum paid down imme- 
diately ; or, for a given sum, part of which is paid 
down immediately, and the remainder by annual pay- 
ments during the existence of the life in possession. 
Or, according to any other plan which may be pro. 
posed. 

Thus, let the scheme of a society, for granting an- 
nuities to widows, be such that, if a member lives one 
year after admission, his widow shall be entitled to a 
life annuity of Jj20\ if seven years, to i^lO more (or 
£S0 in the whole): if fifteen years, to ^10 more (or 
^40 in the whole). What ought to be the annual 
payments for members aged 30, 40, and 50 years re- 
spectively, and supposing them of the same ages as 
their wives : interest being reckoned at 4 per centj 

* These observations relate to the method of determining the 
best mode of providing Annuities for Widows : but those inquiries 
which relate to the best mode of providing for the payment of any 
given Sam to a widow, on the death of her husband, are answered 
by Question XXX, in the preceding Chapter. 
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and the probabilities of living as observed in Sweden 
amongst males and females respectively ; and also as 
obseryed at Nortliampton and at London? 

By proceeding according to the rules laid down ia 
the Scholium in page 394*, we shall find that the an- 
nual payments which ought to be made by the mem- 
bers, of the respective ages above mentioned, will (ac- 
cording to the several tables of observations made use 
of) be as follow : 



jiges. 


Sweden. 


Northamptott. 


Londoa. 


SO 


— 6-90 


7-66 


S'52 


40 


= 7-89 


8-09 


&03 


50 


= 8-50 


8'40 


9-Jl 



I have selected this scheme as being that on. which 

* For example: tlie value of a reversionary annuity on the 
life of a female aged 30 after the life of a man aged also 30, and 
icJeferred for one year proviced Loth the lives continue so long. Is 
(by the rule in the Scholium, according to the Sweden observa- 
tions) equal to 3*108: consequently the present value of an an- 
nuity of £20, under the same circumstances, is 62160, In like 
nanner, the present value of ^^10 per annum on the same life, 
cleferred for seven years provided loth the lives continue so long, 
is equal to 21 680. And by the same rule the present value of 
^10 per annum, deferred for Jijteen years, is under the like circum- 
stances equal to 12-566, 

These values, being added together, are equal to 96 404 ; or the 
value of the expectation, described in the scheme, in a single pre* 
cent payment: and which being divided by 13g(}5 (.or unity 
added to the value of an annuity on the two joint lives) will give 
6'903 for th<^ value of the same expectation in annual payments, 
as stated in the text. In like manner may be found the answer, 
to all Questions of a similar kind. 
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the London jinnuity Society for the Benefit of Widows 
$et out in 1765. The Laudable Society y which was 
formed on nearly a similar plan, had been established 
in the year 1761. In each of these, the annual con- 
tribution of every member was five guineas only, pay- 
able half-yearly ; for which payment, his widow was 
entitled to the annuities stated in the scheme abov^ 
mentioned, according to the conditions there expressed. 
Nothing, however, can more fully show the inadequacy 
of the means for carrying into effect the intentions of 
those Societies than the examples above given. For 
it will be seen that, on the sypposition that the mem- 
bers are of the same ages as thar wives, the Societies 
received, on an average, little more than three fifths 
of the true value of the annuities : but, on the sup- 
position that they are, one with another, ten years 
older than their wives, it will be found that they re- 
ceived only one half of the true value of such an- 
nuities. The consequences of such inequitable measures 
were highly injurious. The more early annuitants en- 
joyed the full sums, according to the conditions of the 
plan: but, after pursuing this pernicious course for 
some years, the Directors at length listened to the 
voice of reason ; and, in consequence of the repeated 
warnings that v/ere given them, found it necessary to 
adopt one of the two following plans in order to main- 
tain the permanency and security of the establish- 
ment: — to increase the premiums, or diminish the 
annuity. The London Annuity Society ^ at an early 
period, adopted the former proposal, and thus preserved 
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Its honour and its credit! but the Laudable * 
although it repeatedly reduced the annuities^ had bcv.a 
too long struggling with the errors of its original esta- 
blishment to enable it to derive much permanent ad- 
tantage from this procrastinated remedy. " If circum* 
" stances therefore should still continue unfavourable, 
the next measure must be the dissolution of die 
Society, and a division of the remaining capital 
" among the annuitants and surviving members, in 
proportion to their respective interests in the funds 
*' of the Society*/* 

§ 437. Such will be the final issue of every scheme 
that is not founded on con-ect observations and on 
mathematical principles : and though my remarks have 
been confined to the two establishments above men- 
tioned, they wiU, I fear, apply with too much justice 
to several others of a similar nature. There are in 

this kingdom many institutions for the benefit of 

widows besides the two on which I have now re- 
*^ marked ; and in general, as far as I have had any 

information respecting them, they are founded on 

plans equally inadequate, having been formed just 
" as fancy has dictated, without any knowledge of 

the principles on which the values of reversionary 
•* annuities ought to be calculated. The motives, 

which influence the contrivers of these institutions, 



* See the history of these two Societies, brought down to the 
present period, in Dr. Price's Ols, on Rev. Pay, vol. i. pages- 
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" may be laudable} but they ought (I think) to have 
informed themselves better/' — The longer such 
schemes are carried on, the more mischief they 
must produce. Tis vain to form such establish- 
ments with the expectation of seeing their fate de- 
termined soon by experience. If not more extrava- 
gant than any ignorance can well make them, they 
will go on prosperously for 20 or 30 years; and if 
at all tolerable, they mai/ support themselves for 40 
or 50 years, and at last end in distress and ruin. 
All inadequate schemes lay the foundation of present 
relief on future calamity ; and aflford assistance to a 
^^Jew by disappointing and distressing multitudes.**^ 

The very learned and able writer, from whose work 
these quotations are made, employed his great abilities 
in detecting the pernicious tendency and iniquity of 
the several schemes above alluded to. His remarks 
on this subject are invaluable, and will always be con- 
sulted with advantage. He has not only shown bow 
far the various societies, then in existence, erred from 
the true Hne of equity and propriety (predicting, there^ 
from, their incapacity and ruin); but has likewise 
pointed out some of the test schemes for providing 
annuities for widows — such as might be " durable, and 
at the same time easy and encouraging/' As I can- 
not add much to the observations of so intelligent an 
author 1 must refer the reader to that work, for any 
further information on this subject. 



* Dr. Price's Oh, on Rev. Pay, vol. i. Chapter II,. 
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CHAPTER XIV. 

udf/z Account of the several Coinpanies, established in 
London^ for Life Assurances^ &c. 



T7ie Amicable Society. 

§ 438.Xhe first establishment of this kind, in point of 
time, is the Amicable Society for a perpetual Assurancel 
office ; which was founded by a charter of Queen Anne 
in 1 706, at a period when the subject of Life Assurances 
was but little understood. Its original plan was con- 
sequently in many instances exceedingly defective, 
absurd, and inequitable : and, though it has since un- 
dergone several partial reforms, it is still liable to many 
objections. It was limited by its first charter to the 
disposal of shares or numbers, not exceeding 2000, 
held by single lives ; and entitling to claims when they 
drop. For each of these shares every new purchaser 
paid down at entrance c£7 : 10:0, besides c£l : 1 1 : 0, 
as the first quarterly payment of £,6 : 4 : per annum 
to be continued during his life^ An annual dividend '* 
of j^i : 4 : O for each share was allowed to every pur- 
chaser, out of the profits of the society; which re- 
duced the annual payment, on each share, to £5. No 
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(one person was allowed to purchase niofe fhaii thred 
shares ; tior were any admitted to be piirchaset^ whoad 
ages ^ere below 12 or above 45: and all betweeil 
those ages wete admitted oft the same terms. Every 
person admitted became a member: and the net an^ 
nual income, arising from dd the annual payments*^ 
Ivas equally divided among the nominees of such 
members as happened to die within the year. In 1 757 
the society engaged that this dividend, though it might 
be more, should not be less on each share than <£l25} 
tad in 1770 they giiarantied that it should iiot be lesS 
than £\50i 

Such are the outlines of the plan upon which thd 
business of this society was formerly coftdocted. Its 
absurdity and injustice are manifest in its two most 
prominent features: 1^ in regulating the dividends^ 

* M^ing ;f 10,000 when Ihe society wai full j being £5 uet 
income on ^cli of the 2000 shares. The adiriittance money of 
£7 1 10: 0, together with such profit, interest or improvement, as 
the Society might be able to make, were carried to a separate ac- 
count. In 1757 these savings had accumulated to ^^25,300 three' 
per cent stock 5 which in I770 had increased to ^£'33,300. Out 
of this stock, the sum of ;f4000 Consols and ;^'ll,0d0 Reduced 
niras in 17/0 appropriated and set apart, together with all future 
savings, as a fund for augmenting the claims to the full sum of 
£ 150, whenever they fell short of that amount tinder the dividend 
directed by the charter. In 1 780 the stock of the Society had 
been increased to ^51,300; and in l/gO, to 64,300 three per 
cent annuities, together with some property in houses. Out of 
this amount, the sum of ;f 30,000 stock was appropriated in aid of 
the fund above mentioned: but the remainder cannot be disposed 
of without the consent of two successive General Courts. 
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among the nominees^ by the number of members that 
die within the year ; whereby that benefit is made to 
depend not on the value of the contribution, but on a 
contingency: 2° in requiring, from all the members, 
the sarne payments without regarding their differences 
of age. The utility of this institution however (de* 
fective as it is) has been virtually acknowledged, and 
the plan thereof sanctioned, by the grant of three sub* 
sequent charters: one in 1730, providing for the 
better regulation of the society; the next in 1790, 
enabling it to enlarge the number of its members to 
4000 }* and the last in 1 807, whereby the society is 
enabled to render itself more extensively useful, and 
irhereby it has obtained several other powers for the 
better regulation and conduct of the business of the 
corporation. 

By this new charter the society is enabled to grant 
twelve shares on each life at any age between 8 and 67* 
It is also empowered to proportion the premiums on 

* When the Society, in IJJO, guarantied that the dividend on 
^ch .ihare should not be less than £\50, the number of subscriber! 
increased very considerably: the natural consequence of which was, 
<in a Society so constituttsd) that, for the first 10 or 15 years, the 
dividends rose from ;£'150 to ;^200; and in some years even to 
if 3O0. A similar rise was produced from the increase of the number 

shares, by the charter of 1 79O: but these effects were temporary 
only, and necessarily ceased with the cause that produced thenu 
Uliey were sufficient however to prove to the society the absurdity 
of their plan, had they been disposed to profit by experience. Of 
4ate years, the dividend has been gradually decreasing ) but it is 
wow fix^ diat it shall not be less tlian ;^180. 

21 
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admisuoh, and the annual contributions for each ^are, 
to the age and other circumstances of the parties on 
whose lives the Assurance is made ; with further 
power to grant (when applied for by the parties) An- 
nuities in lieu of the amount insured, or in lieu of po« 
licies which it may be desirable no longer to continue, 
^he whole of the annual contributions for every share 
granted previous to this charter, and seven-eighths of 
the contributions on shares subsequently granted; arc 
to be divided every year amongst the claimants by 
deaths which happen in that year: and the corporation 
now engages that each share (although it may be 
more) shall not produce' less than <£l80.* 

The several charters provide that the joint stock, 

* The following are some of the Rates, on which penons ar« 
DOW admitted to become shareholders, according to the ages of the 
lives assured. 





Premium on 


Annual 


Jges. 


Mmissiott. 


Payments. 




5* d. 


£ s, d. 


15 


1 : 


11 : 6 


3 : 10 : 6 


20 


1 : 


14 : (9 


4 : O : 6 


25 


1 : 


17 : O 


4 : 9 : O 


30 


1 : 


J9 : ^ 


4 : 19 : O 


35 


2 : 


2 : 6^ 


5 : 11 : 6 


40 


2 : 


5 : 


6 : r : Q 


45 


2 : 


9 : 


T i 7 ' 


50 


2 : 


13 : 


\ 8 : 12 : O 


55 


2 : 


16 : 6 


10 : 4:0 


60 


3 : 


1 : 6 


12 : 6 : O 


65 


3 : 


6 : 6 


15 : 6:0 



The annual payments are to be made half yearly; and the iiiM 
half yearly payment is to be made at the time of admissioa. 
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raised by the accumulation of the reserve found nece$«* 
.sary for the security of this guarantee^ is to be im<» 
proved for the benefit of all the members, according 
to their respective interests : and no division of this 
capital is to be made, otherwise than in the payment 
of claims on death, without the consent of two sue* 
cessive General Courts of the members of the cor- 
poration. And the Society is now enabled to effect 
assurances for any number of years^ or on the joint 
<X)ntinuance of lives, or on survivorships^ or on any 
^iher contingency of life.* 

The Royal Exchange^ and London Assurance 
Companies* 

S 439. The Royal Exchange Assurance Company 
was formed about the time of the South Sea Bubble; 
and is one of the few projects which has survived that 
troublesome period,! and preserved its credit to the 
present day. It was established by charter dated June 
22, 1 720, under the name of The Royal Exchange 

* No table has yet been published of the temis on whidi thest 
Assurances are e^ted. 

f Out of above two hundred visionaiy schemes^ that wece 
formed and carried into effect at that time« only four exist at pre- 
sent ! viz. the Royal Exchange Assurance Conapany, the London 
Assurapce Company^ the York Buildings Company^ and the English 
C8pper Company. S^e Macpherson's Annals of Commerce, vol, iii. 

2 I 2 
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^ Assurance^ for insuring skips and goods at sea^ or 
going to seay and for lending money on bottomry. 
This charter was granted by virtue of an Act of Piaur- 
liament (6 Geo. I, c. IS): but in the following year 
(April 29, 1721) the king (by virtue of his preroga- 
tive) granted them another charter for the Assurance 
•of Lives and against casualties and accidents by fire, 
under the name of The Royal Exchange Assurance 
of Houses and Goods from Fire, 
• The London Assurance Company had a sinular 
origin, and wa% incorporated in consequence of the 
Act above mentioned. It is also empowered to grant 
Assurances on Lives. 

In addition however to the powers and privileges, 
which are common, to both these Companies, the 
Royal Exchange was further authorised and enabled 
(by Act 33 Geo, III, c. 14) to sell and purchase An^ 
nuities either immediate or reversionary, under certain 
restrictions : and for the purposes of that act only they 
jare (over and above the names by which they were 
before styled) to assume the name of The Royal £af- 
fhange Assurance Annuity Company. In order to 
render full security to the Annuitants under this act. 
Jit is provided that the money received for the annuity 
shall (as often as it shall amount to £\OO0) be laid 
out in govemnlent security ; the interest or dividends ou 
which, the Corporation may from time to time receive: 
but they are prohibited from touching any part of the 
principal till the extinction of the life on which the 
annuity is granted. And for the sake of prevjeatrng 
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any fraud in this respect, it is enacted that the time 
and place of the death and burial of each annuitant 
shall be inserted twice at least in the London Gazette: 
and that a certificate of such death or burial, with an 
account of the annuity depending, shall be left at the 
Office in London j to be inspected, without fee or re- 
ward, by any person interested in any annuity granted 
by virtue of that act. And it is likewise further en- 
acted, that no agreement for the selling or purchasing 
of any annuity shall be valid, unless at the price stated 
in a Table which is directed to be . hung up in some 
cdhspicuous place in the Office ; and which table shall 
be remaining in the office at the time of granting the 
annuity. 

It is difficult to discover upon what principles this 
Corporatbn has deduced its table of the Rates of Life 
Annuities.* Those rates have certainly not been de- 
duced from any observations hitherto published ; nei-. 
ther do they agree with any probable rate of human 
mortaHty: but seem to have been formed at random^ 
without any regard to the true principles of the science. 
The values for all the lives under 50 years of age are 
much too lotv^ even when compared with M. De Par^ 
cieux*s Observations, at 4 per cent : but, above that 
age, they err considerably more from the true value, 
in the contrary extreme. If however their rates be 

* Their rates of Life Assurances, as well as those of the London 
Assurance Company^ are the same as those adopted hy all the oth^ 
Office! : of which I %\u\\ spMl^ hereafter. 
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compared with those proposed by Government (as ex- 
plained at the end of this chapter), they will be found 
altogether too high : and few persons, who are enabled 
to accept the proposals there alluded to, will be dis-» 
posed to sacrifice so considerable a difference by j&wr- 
chasing an annuity at the Office of the Royal Ex- 
change Company: or indeed at any other Office whoae 
terms have yet been published. 



Equitable Society* 

% 440. These were the only three Companies for 
granting Life Assurances till the establishment of the 
Equitable Society in 1762 i* which was formed in con* 
sequence of Mr. Simpson's lectures, recommending 
such an institution. It appears likewise that Mr. Dod- 
Son was active in recommending the plan of this society; 
and composed some tables for its use. It is truly de- , 
serving the name which it has assumed : it being cer* 
tainly one of the most Equitable, as well as the most 
important, of all the societies that have ever yet been 
formed for the purpose of granting Assurances oa 
lives. 

* Several . Societies however had been formed, and atill exists 
for the purpose of assuring the lives of a particular class of the 
communityj such as Naval and Military men, Clerigymen, School- 
toasiexs and others. But it is not my intention to enter into 
9ny inquiry on the ^nciples whereon these Societies have been 
established. 
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IRf ks consdrudon, the assured are mutm:l assurtfs 
CDe to the other; and participate equally* in all the 
profits and advantages of the concern. These profits 
are estimated from certain periodicalf valuations of 
ail the claims upon the society^ compared with its pre* 
sent assets. { One third of the clear surplus stock is 
then set apart as a fund for the permanency and futurt 
security of the concern.^ But^ the remaining iufo 
thirds are divided amongst the assured; and the 
amount of each person's share (estimated in proportion 
to the time that he has been a member) is added to 
his policy : so that his representatives will, at his de* 

* This applies only to those persons who are assured for ih% 
whole continuance of their lives : that right has not yet been 
e&tended to those who are assured for a term of years, except n 
Bonus should happen to be declared during the term for which 
the assurance is made^ and then only in case the life should hap« 
pen to become extinct let ween the time qf declaring such toHks 
and the end of the given term: whlchi in most ordinary cases^ can 
be but a partial advantage. 

f The period of ten years (which has been adopted by the So- 
ciety) is certainly too great an interval 3 since few persons can 
expect to enjoy the Jull value of their interest in the concern. A 
new plan^ howe^er^ has just been adopted by the Society (which 
I shall presently mention) that y^iW in some measure remove this 
objection^ as far as the old members art concerned. 

X See tlie method of making these valuations in Question 
XXXIV, page457. 

. § When it is considered that this reserved third is continually 
improved at interest, to the end of the next period, for the ujie of 
all the members, and then merges into the general slock to (mi 
again divided ^ it will appear that a person assuring at the Equitable 
Society, in its present established state (with its reiervid third in 
abeyance), receives nearly the whole of bis share of the current 
profiu of the coooero. 
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cease, probably receive considerabb/ more than the 
original Slim insured. That this has hitherto been thc^ 
case will appear from the following statement. 

In the year 1786, the addition of 1^ per cent on 
the sum assuredy which had been made to the claims, 
in 1782, for every annual payment prior to that year, 
was increased to 2^ per cent. In the years 1791,. 
1793, and 1795, still further additions were made; 
amounting together to 4 per cent. In the year 1800,. 
another addition, of 2 per cent, was made to the 
claims: and we have just seen a still further bonus, 
declared, of 2^ per cent per annum, on all claims 
from assurances effected before December 7, 1809. 
So that at this time, the assurances of the year 
1800 are increased hy the addition of 25 percent; 
those of 1790 are increased by 86 per cent j those of 
1780 are increased by 1 80 per cent ; those of 1770 are 
increased by 290 per cent j and those of 1 762 are in- 
creased by 378 per cent. Or, in other words, (for I 
cannot be too explicit upon this important subject,) the 
executors of a person assured at this Office in the year 
1800, for the sum of <£l000 only, will on his decease 
be entitled to the sum of c£l250: but, if the assurance 
has been effected in 1790, they will be entitled to 
i;i860: ifinl780, to £2800: if in 1770, tOo£3900: 
and if in 1762 (when the Society was first established) 
they will be entitled to the enormous sum of c£4780; 
Now, at no other Office (with the exception of the 
partial advantages derived froni assuring at one or two 
of the Societies hereafter mentioned) would the exe- 
cutors be entitled to receive a shilling more than the 
sum of «£l000 originally assured. Surely these facts. 



Bet lie ones: lai jjr.hrr ibsranca dK^rJiai: c€ rife 

cssL cat set: ^ssar^ <c?rc.!i rs^ie r<> 

years : ar ±is sac ci" -aiidi pe?6.>d rsoci^r ri^xtirJoci 5$^> 
take plsce, ibs scrrh^ pTrr.r5 of tbe^ Scoccr ^jAcr 
allovbg Sdt r:e bc^:::s jest ro^ tsr.u i;x>Jkvl 

amcMsgst th^ eadsccg fclicks. the ir.inncr. &i> 
mimmxis bcTrerer vere the rrrlic^noKS for 
into the Soderr, ca this prcpc^ bdng n^'.A^ie 
to the paMic, iha: it \sas thought neces>an^ an J pa^y^ 
to amend it. At the next General Court (IXwraber 
19, 1809) it was therefore resolved to liiint thl^ aJ» 
vantage to the persons aircacy assureu the ^"^mcr^ 
and to such claims o?ih as should ari^e prior to the 
next division of prcfi:s. Consequentlx ^ by thi^ no\^ 
plan, the executors of a pei*son ala\idy as^u?*Ovl at this 
Office will be entitled to receive (in addition to any 
other bonus which may have been declared ) ^ per ci^nt 
(on the original sum assured) for every year which 
has transpired since the date of the last division of 
profits and the time of his death. But, this Inwfit 
is not yet extended to members eflccting assurances 
subsequent to the date above mentioned. 

The proceedings of this Society have hitherto boon 



490 



ON THE LONDON 



Ch 14. 



founded on a firm and durable basis: and the Di- 
rectors* have J in their management of it^ shown the 
greatest prudence and discretion. Guiding themselves 
by the light of mathematical science (without which 
no establishment of this kind can be ever upheld) 
they have taken no step which can at all hazard its 
permanency or safety: ' and, in order to secure the 
same prudence and discretion in the future conduct of 
its members, the Society has provided by certain laws, 
•* That no allowance to claimants shall ever be made 
** without a previous investigation of its aflairs, and 

the concurrence of four ^Jiks of its members at 
** three successive General Courts; and also that such 

allowance shall in no instance exceed iwo thirds of 
*' the clear surplus stock cf the Society/' By these 
restrictions, as far as human precaution can operate, 
the danger of intemperate* measures is avoided: and 
there is every reason to hope that an institution, 
founded on such liberal principles and defended by 
such wholesome provisions, will not only be secure, 
but continue to improve in credit and prosperity^' 

• Tbe Directors are cbosen annually by the memberi of ihc 
Society: aud (um General Courts are beld m the yearj at which 
arc exhibited accuunii of fbe state of the Cnmpnny, and at which 
Are formed such rules and re^gulaiiuiis ai» may be deemed necessary 
for its advancement. But, by a hw made in Jamiary 1810, no 
pL*rsoii| admitted i member ?Ji:bscquent to December It)* IBOg, hai 
a voice at tlse generil nieetitigs unleas he ha^ been assured for 3 
years in the sum of j^2O00 on the whole eontiniiance of a life. 
Nor can any such per!*on be choseii a director unless be has been 
a.'isurcd for 5 3 trars in the sum of ^500O. 

f See the liist^ry of tbii. Soc ety^ brougbi down to ihc present 
timcj in Prtce's Obs, on Hiif. Fq^. vol. 1, Chapter II, Section 
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Oiker Societies. 

§ 44K Soon after the establishment of xhe Equitable 
Assurance Company a number of societies sprang up, 
(all about the same time*), which assumed the false 
and alluring title of Institutions " for the benefit of 
Old Age." These institutions were, for the most part, 
gross impositions on the public ; proceeding from ig- 
norance or knavery, and encouraged by credulity and 
folly. The promoters of them were principally per- 
sons in the more advanced ages of life, and who ima- 
gined the schemes would last their lime: they were 
consequently little anxious about the durability of the 
plan, and desirous only of getting a numerous body 
of subscribers, that their plunder might be the greater* 
Agreeably to this principle, the founders of these so- 
cieties began so low as not to require so much as a 
fourth or a Jifth part of the values of the annuities 
which they undertook to pay: and encouragement was 
also held out to early applicants. These base attempts 
to deceive and allure the ignorant and distressed (and 
which unfortunately succeeded too well) first induced 

* The Laudable Society, the Amicable Society of Annuitants, 
tlie Provident Society, the London Annuity Society, the Equitabl© 
Society of Annuitants, the Westminster Union Society, the Lon* 
don Union Society, the Consolidated Union Society, the Public 
Annuitant Society, the Rational Society, the Friendly Socieiy of 
Annuitants, and many others (whose names are now lost or f(^^ 
gotten) were.all established about the year \7JQ and 1771* 
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i)r* Price publish his Observations on Reversionary ' 
Payments. " Oa the first appearance however of this 
work, the rage for estabh'shing new Societies imme- 
diately subsided ; a partial reformation took place 
in some of those which had been already formed: 
" and in a short time the greater part of them^ con- 
" vinced of their mistakesj dissolved themselves, A 
few, indeed, persevered in an obstinate adherence 
to their original plans ; but they have long since 
exhibited a melancholy proof of their own foUy^ 
and of the truth ^nd justice of the admonitions which 
had been wasted upon them.* " 
The general practice of the promoters of thojse 
schemes was to attract the weak and credulous by- 
holding out the most easy and advantageous terms. 
These arts succeeded wonderfully well at first ; till the 
public became better informed on the subject; when 
they soon fell into disrepute and contempt. But al- 
though such specious proposals should always be viewed 
with suspicion^ the public should be cautious not to 
fall into the opposite extreme, and suffer themselves 
to be enticed into the payment of exorbitant rates> 
under the delusive plea of stability and security. They 
ought to satisfy themselves that any extra charge which 
is made upon them (over and above the fair value, 
after allowing a proper and Kberal compensation to 
the proprietors) is sacredly and inviolably appropriated 
to secure the permanency of the establishment, and to 



* Introd. to Dr. Price'i Qis* o» R^* Pay* 
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provide for those unfavourable events which sometimes 
ar»e and overturn the best contrived schemes. 

Towards the end of the last, and the beginmng of 
die present century, several new Public Companies 
were fcrmed for the purpose of making Assurances 
on Lives, granting Annuities, &c: viz the JFestminstet 
Society in 1792 ; the Pelican in 1797; the Globe in 
.1799 ; the jilbion in 1805 ; the Rock and the Proin^ 
dent Instiliition in ISOGj and the Eagle^ the Hope, 
die London Life Association and the Atlas in 1 807. 
None of these societies however are confined solely to 
the granting of Life Assurances : since they all unite^ 
thereto, the purchase or sale of Ammities\ and five 
of them (in addition to the other two branches) are 
engaged in Fire Assurances, It is not my intention 
-to enter into the nature and form of all these different 
Societies ; since the major part of them do not (as far 
-as the subject of this work is concerned) profess to 
hold out any peculiar advantages to the public* But, 
^ two of them in particular diflFer materially in this 
point from all the rest, I shall devote a few lines to 
their separate explanation and examination. 

The Provident Institution. 

§ 442. The Provident Institution was formed in 1 806, 
^th a view " to enable the industrious and economical 

^ • There is some trifling difference between them as to the^«y 
••I admission, and as to military persons : but, these are paltry 
CoDsideration9 compared with those which I shall hereafter men* 
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to appropriate their savings most beneficially to their 
different objects of prudence or affection ; and to 
encourage that laudable disposition by affc^-ding an 
ample guarantee for the fulfilment of the benefits 
proposed, without curtailing them by cdtnmcrcial 
views of profit. With these objects several hundred 
noblemen and gentlemen have entered into a sub- 
scription of ^£250,000 to constitute an original ca- 
pital * J and taking upon themselves the sole re- 

** sponsibility of the establishment, they render the in- 
sured and annuitants proprietors, and entitle them 

" equally to participate in profits, after the expenses 
of an economical arrangement are defrayed, in which 
the Presidents, Directors, Trustees and Auditors 
act gratuitously. Thus, by the specific sum insured, 
and the division of contingent profits, every member 
of this institution has the fullest value possible \, for 

^ his payments, without being subject to any caUs or 
risk whatever.*' 

This institution not only makes Assurances on lives^ 
but also buys and sells Annuities, and grants Endo^ 
ments for children. Their proposals, at first sights 
appear to be the same as in the Equitable Society ^ 
since all the proprietors are stated to participate equally 
in the profits of the concern. There is however this^ 
material difference, that, in the Provident Institution^ 

* These subscribers are not olliged to insure their 9wn lives^ am 
is the case at all the other newly established Offices. 

t This is a Jalse assertion, as will evidently appear in the sp- 
queL 
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those profits are shared m conjunction with \bt several 
hundred noblemen and gentlemen who have guaran* 
tied * the capital ; and who appear not to have. wholly 
lost sight of the commercial views of profit in esta* 
blishing this concern f. 

The Rock 

§ 443. The Rock Life Assurance Company wavS 
formed al^ in the year 1806; and appears in some 
respects to have followed the plan of the Equitable So* 
ciety : it is however in its nature essentially different, 
in the Rock, the assured are not mutual assurers one 
to the other : neither do they participate equally in the 
profits of the concern. For, though at certain periods 
(of not less than seven years J) an estimate is made of 
those profits, and two thirds of the same^ after rfe* 
'ducting the sum of five thousand pounds therefrom §, 
are divided amongst all the policies, as in the Equitable 
Society ; yet the remaining third, instead of being im- 
proved for the benefit of all the parties, is appropriated 

* A small portion only of the capital has been actually advanced. 
•f. See some observations on the Rates of this Society In 1^ 374 
and 446. 

X The Jirst division of profits, however, is not to take place till 
%fter the expiration of twelve years from the establishment of the 
Society. 

§ TUt is provided for, in the Deed of Settlement, although it 
l« QOt mentioned in the Prospectus of the Company. See a pam* 
phlet issued by this Society under die erroneous and illusive title 
«f The Principles of Life Assurance explained^ 
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to the use of the proprietors only. This third part » 
thus for ever lost to^the rest of the assured ; and, at 
the end of the next period, another third part is like- 
vise taken away: which continical subtraction operates 
in the inverse method to that pursued by the Equitable 
Society, and must in a course of years make a very 
material difference in the amount to be added to the 
policies at each respective ofEce.* 

General Observations, 

§ 444. With respect to the remaining institutions of 
tlus kind now in existence, I believe they are all formed 
with a view to private interest, and do not profesi to 
hold out any peculiar advantage to the pubKc.f It 
will be recollected that, a few years ago, there existed 
in this country a great rage for Joint-Stock Companies; 
and the public were*much amused with the various 
proposals that daily issued from the press. The enor- 
mous profits that are made, by granting Life Assurances 
and Annuities, attracted the hopes and expectations of 
many persons; and several of the more recent Offices 
may ascribe their origin to these popular impressions. 
The success, attending the establishmetit of these 

* It wUl appear from this view of the subject that a person id 
taring at the Rock does not stand a chance of receiving even on 
An//* the additional proiit that he would probably obtain by iosorir 
at the Equitable. See tlie note in page 487. 

f See the note in page 493. 



Ck I4« ASStrHAKCE COMPAHIES* 497 



Officesj and of similar undertakings, encouraged others 
to come forward^ not only with the like proposals, but 
irith various fanciful schemes and visionary projects : 
itod there was every appearance that the times of the 
South^Sea Bubble were about to be revived. The 
nine measures, however, that put a stop to the ne- 
&ri6us practices of that period^ were now resorted to: 
the act of 6 Geo. I, c. 18/ after lying dormant above 
80 yeais, was applied to the correction of this public 
grievance ; and the decision of the Court of King's 
BeDch> in the case of The King versus Dodd^ put a 
flttip to all these delusive projects. As the opinion of 
tiie Lord Chief Justice (Ellenborough) on that occasion 
cannot be made too public, and as it has some con- 
nection with the present subject, I shall make no 
apology for here inserting it. 
. This case has been very fully argued, and the ap« 
pHcation for an information has at least had thi$ 

* By that statute it was deelared that all the mischievous un« 
dsrtakuigs and attempts therein described, tending to the commoii 
griwaoce, prejudice and inconvenience of his Majesty's subiectSy 
in their trade and commerce«--and all public subscriptions^ re« 
ceipts^ payments^ assignments or transfers^ for the purpose of furth* 
ering, countenancing, or proceeding in such undertakings, — and 
Biero particularly the presuming to act as a corporate body, and 
psetending to raise and transfer any shares in such concerns without 
li^l authority (either by Act of Parliament or Royal Charter)«»- 
ihould be illegal and void. All such undertakings are declared tQ 
be a public nuisance; and persons offending therein are not only 
subject to the usual fines in such cases, but are further liable to the 
penalties and forfeiture of the statute of Pwmunirt. 

2K 
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^ good effect, that it has produced a full discusaioii 
^ of the question, and has given a general notoriety 
" to the existence of the statute of the 6 Geo. I: so 
that no person can hereafter pretend to say thai it 
is an obsolete law ; and, on that account, no longer 
*^ to be enforced against such as o£Fend against the 
provisions of it. After a lapse, however, of eighty- 
seven years since any authenticated proceeding has 
been had upon this branch of the act, and when 
other ways are still open to the party now applying 
to put this act in force against offenders, the Court 
" (in the exercise of a sound discretion, under all the 
circumstances of the case) will forbear to intetiiere 
in this extraordinary manner. But, at th^ nine 
' time we wish it to be understood that it ia not be* 
cause we think that the facts brought before us are 
not within the penalty of the law : but we choose to 
express ourselves with the greater reserve, because 
^ ^e defendant may still be indicted, and the Court 
may still be called (upon the removal of the indict- 
ment by certiorari^ or upon an information filed by 
the Attorney-General) to give their opinion on this 
<« very case. But (independent of the general tendebcy 
** oi schemes, of the nature of the project now before 
us, to occasion prejudice to the public) there is be? 
sides in this prospectus a prominent feature of mij- 
chief: for, it therein appears to be held out that w 
person is to be accountable beyond the amount of 
the share for which he shall subscribe, the conditions 
" of which are to be included in a Deed of Trust t» 
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be enrolled. But this is a mischievous, delusion^ 
^ calculated to ensnare the unwary public. As to 
the subscribers themselves, indeed, they may stipu- 
late with each other for this contracted responsibility; 
but as to the rest of the world, it is clear that each 
^ partner is liable to the whole amount of the debts 
^ contracted by the partnerships I forbear to com- 
^ ment on lesser circumstances; such as the smallness 
^ of the sum to be subscribed in the first instance,* 
^ (which seems to carry an appearance of holding out 
a lure to the umvary) and other features in the 
*^ case. But (considering that this is brought forward 
after a lapse of so many years since any similar pro- 
secatbn was instituted, and brought forward by a 
party who does not profess to have been himself de- 
^ luded by the project ; and the statute having been 
^ passed principally for the protection of unwary per- 
aons from delusions of this kind) the Court think, 
^ in the exercise of their discretion, that they should 

• Of all the Life Assurance Companies that have lately been 
iltabliyied, the Globe is the onlj one that has paid up its subscrip'* 
Cion til JulL The remaining ones have divided their capital into 
tmali shares^ on which 10 per cent only has been paid. Thus, the 
Eagle professes to have a capital of Two Millions; whereas it 
m reality consists of no more than /;200,000> which is divided 
IbIo 40,000 shares of L5 each.. And the Rock, whicli professes to 
lli?e a capital of Onb Million, Is divided into 50/XX) shares of 
Ji% each. A similar observation will apply to most of the other 
fiocietlet. It is trne that they have reserved a privilege of making 
acaU for the remainder: but I hope no circumstancea will aver 
firtif/wbe^n their power or pretentiont may be disfuittL 
S K S 
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hot now enforce the statute against this defendant^ 
" at the relation of a person so drcmnstanced: leaving 
the relator to the common law remedy by indict'^ 
ment j or the defendant to be proceeded against 
by His Majesty's Attorney-General ex qfficio^ if be 
should deem it adviseable for the protection of the 
public. But, the Court think it is fit that this rule 
should be discharged without costs* And they re* 
commend it as a matter of prudence to the parties 
concerned, that they should forbear to carry inta 
execution this mischievous project, or any othet. 
speculative project of the like nature, founded M 
^^joint-stock and transferable shares : and we hop^ 
that this intimation will prevent others from engaging 
in the like mischitvoiLS and illegai projectsJ^^* 
With' respect to the consdtutions of the several As* 
surance Companies above alluded to, they aire all of 
them (with the exception of the jimicable and JElqtti* 
table Societies) in one particular nearly the same. Itt 
each of them the Assured may be divided into two 
classes. Proprietors and Non-Proprietors. The former 
are those who hold shares in the concern and who di» 
vide allt the profit among themselves : and the httef 

« Easfs Reports^ ki Easter Term 1808, vol. ix. page 525. 

f Thia must be taken with some limitation as & as it vqgardb 
the Prouident Institution and tlie Bock i agreeably to what I liaT* 
9bove stated^ when speaking of those companies. There is also 
the following advantage held out by the Hope Insurance Company a 
Vf2. Persons, not being propnetors^ who insure fx ^00 upon 
" their own lives, will; upon the payment of lea slulUogi per cent 
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consist of such other persons as have ^een induced frpm 
ignorance, persuasion, or necessity to eflfect assurances 
at those Offices; and who (although they pay the 
same premium on their policy as at the Equitable So- 
ciety) will never receive a shilling more than the sum 
originally insured. 

Fo**, it is necessary here to remark (and I think it 
an observation of considerable importance) that the 
rates of Assurances on lives do not differ, in the leasts 
at any of the Offices : so that whether a person makes 
an assurance at the Equitable Society where the sum 
assured is continually increasing in value,* or whether 
be effects it at any other Office where no additional 
advantafge is derived, he pays precisely the same pre* 
fniumi Surely this important fact cannot be suffi- 
dently known by the public, else it is difficult to con- 
ceive bow any of the newly established Offices should 
ever have been able to extend their business beyond 
the limits of their own proprietary .f 

(on their admissLon) beyond the premium paid for the Assttrance, 
be entitled, out of the profits of the Life Fund, to such interest 
or dividend as may be paid on a £50 share to the several pro- 
" prietors thereof 5 and so on in like manner for every ;C500 sp 
insured. But in no case whatever are they to be responsible 
for any claims which the Life Fund may be called upon to pay; 
the Capital of the Company being of sufficient magnitude for 
that purpose.*' 
* See page 488. 

f Every proprietor, in all these newly established Societies^ is 
^Hged to insure a given sum on his own> or on some other per- 
«QD*sUfe. 
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Independent, however, of the superior advdmaga 
of insuring at the Equitable Society, there is a satisfac- 
tion arising from the consciousness of its superiot 
security.* This security originated from, and is prin^ 
cipally maintained by, the power which each member 
possesses (in his own right) of giving his vote and 
opinion on all the proceedings of the Society: sto that 
no unfair advantage can be taken by any particular 
class of the assured. On the contrary, at all the othtt 
OfEcest the management of the concern is in the 
hands of the Proprietors only: and the Non-Proprietors 
(or those who assure at the ofHce without holding aiiy 
share) have no voice whatever in the administration of 
the afiairs of the Company. They may see the pro- 
prietors voting large dividends amongst themselves, 
and the capital of the society (which ought to be im^ 
proved with the greatest economy) annually dwindling 
away: but, though this should be apparent to the 
most common observer, they would be, in a grfeail 

* A person wlio makes an Assurance against Fire is content if 
the Office^ at which he insures^ possesses the present confidence of 
the public and of himself : since he may remove his policy to any 
other Office whenever he doubts its stability or responslbleneti. 
Not so with a Life assurance : for, a policy of that kind, once en- 
tered into^ cannot be removed without considerable loss and incon* 
venience^ to the party j and^ as the claim may not become due for 
30, 30 or 40 years (nay, perhaps for more than half a century) it 
therefore particularly behoves him to be satisfied not only with 
the present flourishing state of the society but with the prospect of 
its permanency and future solvency. 

f Excepting the Amicable Society. 
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measure, unable to relieve themselves. For, most 
peraons, after continumg the payments on their policies 
through a series of years, would think it too serious 
an injury to withdraw j and would rather risk the issue 
of the event. 

Now, though I by no means wish or intend to cast 
any reflection on the present managers* of any of the 
inore recent Societies, many of whom I know to be 
men of strict honour and integrity, and who (consi* 
dering themselves equally trustees for the public as for 
^tke&cie/y) would not give their sanction to any measure 
that was likely to endanger its security, or hazard its re- 
putation ; yet their voice may not always prevail against 
a numerous body of proprietors, neither can their ser- 
vices be perpetuated. And the sad experience of zU 
most all preceding establishments of a similar kind, 
which have been formed with a view to the benefit of 
posterity, shows that this is not an imaginary evil 
only:* and that it becomes every person connected 
with such Societies to be particularly cautious that no 
Slttempts are made, either through ignorance or design* 
to risk the security of the establishment by grasping 
too eagerly at immediate or enormous profits. They 
should bear in mind the advice that was given to the 
t)irectors of the Equitable Society by a celebrated 

♦ Let any person read the nefarious practices alluded to by Dr^ 
Vrice in bis Observations on Rev. Pay, and by Mr. Dale in his Cat'* 
^ulations deduced ftornjirst Principles i be will then be convinced 
that the members cannot keep too vigilant an eye over thtf prg« 
•eedlogi of their fociety. 
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vriter on these subjects, end the adoption of wbkb 
has tended to raise that establishment to its present 
state of eminence. They should consider what 
distress would arise from the failure of the concern 
at any future time ; and what are the dangers whidi 
" ought to be carefully guarded against in order to 

secure success/* " That it is not to be eicpected 

that any society can meet with difficulties in its in* 
f|ncy } because, not till the end of many years, after 
it has acquired its maximum of members, will the 
maximum of yearly claimants and annuitants come 
upon it. Should it, therefore, through inattention 
tt> thi^ remark, and the encouragement arising from 
the possession of a large surplus, be led to check or 
stop the increase of its stock [ox to divide the pro» 
fits of the concern] too soon, the consequences 

•* might be highly pernicious.*" That it is of 

^ great importance to the safety of such a society tha^ 
^ its affairs should be imder the inspection of able 



* The distinguishing principle of the London lAfe Jlssodatki^ 
u, that the profits resulting from its transactions shall be shared by 
the noembers during life: whereby the security of that establish- 
inent must be considerably impaired. For^ in matters of chance 
it is impossible to say that an unfavourable run of events will 
^ not come, which may hurt the best contrived scheme. The cal« 
" culations only determine probabilities; and agreeably to these 
V it mdy be depended on that events will happen cm the whole, Bot, 
at particular periods^ and in particular instances, great deviations 
will oi^en happen } and these deviations, at the commencement 
of a scheme^ must prove either very favourable car very quA* 
vourable.*' 
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mathematicians. Melancholy experience shows that 

none but mathematicians are qualified for forming 
^ and conducting schemes of this kind. In short; 
^ dangerous mistakes may sometimes be committed, 

if the afiau^ of such a society are not managed fru- 

gaily, carefully, and prudently.*" 

Rates for Life Assurances. 

% 445. I cannot conclude this chapter without some 
observations on the Rates of Life Assurances published 
by the several Companies above alluded to : and, as 
those rates are the same in all, my remarks will equally 
apply to each of those diflferent societies ; excepting 
perhaps the Equitable^ the nature of whose establish- 

* Price's Oh, on Rev, Pay, vol. 1, page 179. The same autho|t 
(b pointing oat, in another place^ the dangers to which a Societjr 
of this kind is exposed) remarks, that there are no questions^ tha 
^ folotioD of whioh requires a stricter attention, or greater skill in 
investigation, thpp soipe in the doctrine of Assurances. Difficult 
^'^itestioDs are sometimes brought to the Society; and the Di<* 
rectors, not being themselves mathematicians, are under a oe^ 
oesMty, in making their demands, of being governed by their. 
Actuary: and should he happen to be unqualified, he must mak^ 
mistakes, and either the Public or the Society will be injured. 
* In short, the Society can scarcely be sensible enough of tho 
^ importance of both abilities and probity in tlie servants it em- 
^ ploys : nor, therefore, of the particular reason there is for guarding 
^ their places against the applications of candidates who, on 
^ future vacancies, may endeavour to intradd themselves by their 
cooneiwons or ijiflu^ace." 



ON THB LONDOIf 



(Si H 



ment renders it not of so much moment what th^ ratd 
are, provided every member pays in proportion.* . The 
promoters of that concern showed their sound judge- 
ment and good sense in adopting such tables of tht 
probabilities of life as were rather below than above the 
truth. They first made use of Mr* Simpson's Table 
for London ; but, finding these -too inaccurate, they 
changed them for the Northampton Table. 
perience has confirmed the propriety of their choice; 
l)ut, at the same time^ has proved to us that the Noiihm 
nmpton Table is by no means a corret index of the 
rate of human mortality amongst the members of sudt 
a society*! It has, however, been adopted by all the 
other offices, under the delusive plea that experience 
has shown it to be the most just and liberal scale, 
whereby to estimate a fair value betw*n the two 
parties." But, however applicable the Northampton 
T^ble may be to the use of ^ society constituted as thf 

* I should likewise except the ^mkahle Society, whose 'plan 
and constitution differ so materially from the others. 

f Mr. Morgan says (Price's Ohs. on Rev. Pay. vol. 1, page 183) 
that the decrements of life in the Equitable Society, from the year 
1768 to 1800, compared with the decrements of life in the Nartkf 
ampion Table, appear to have been from the age of 
JO to 20 in the ratio of 1 to 2 



20 30 1 to 2 

30 . . 40 3 to 5 

40 . . 50 3 to 3 

50 . . 60 5 to 7 

t>0 . . 80 4 to 5 

All ages together 2 to 4 
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Equitable is, it certainly is not entitled to the same 
degree of approbation as affording a &ir estimate of 
the value of annuities and assurances between the pub« 
lie and a trading company; nor even as between two 
individuals, unless under particular circumstances. A 
ilicn*e just and equitable scale ought to be adopted by 
diose societies who do not make any return to the 
assured, of the vast profits that arise from this species 
of daily trafHc ; and would tend more to the increase 
of their business in this way, and would likewise be^ 
* more honourable to themselves, than the disgraceful 
practice of bribing solicitors^ agents and others to effect 
assurances at their Offices: thereby notoriously in- 
ducing those parties to sacrifice the interest of their 
employers and their friends.* For, the money which 
b applied to this base purpose can be considered iQ 

* Many of the public Companies, who do not make any return 
of the profits to the assured^ allow a liberal premium (generally 5 
per cent on the payment made) to any person who will procure 
an insurance to be effected at their Office : and this commission \$ 
tJs^ allowed to any person who makes the annual payment pro* 
vided it he not the party himself!!! An artifice which is easily^ 
seen through : but which opens such a door to firaud and imposi* 
tion, that it cannot be too severely reprobated. And however 
much it maybe sanctioned by the Directors in their pv^/tccapacityj 
we are all aware what their emotions would be if they discovered 
any of their tradesmen tampering with their oum servants in this 
opprobrious manner: since they must well know who would 
^eventually pay for it. I omit to give the names of those com^ 
panics who have adopted this nefarious practice, under the hope 
that such a mean and improper artifice will not be encouraged in 
fiiture* 
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no other light than as unjustly taken from the pockets 
of the assured ^ and would be more properly and 
more equitably employed in being appropriated ^ 
wards a reduction of the rate of assurance: since, if 
the Company can afford to allow it to the agfni^ it 
Surely can afford to allow it to the principal; and it 
evidently belongs more justly to the latter than to the 
former. 

The Tables of the Rates of Life Assurances, as 
published by the several Companies, are precisely the 
same in each ; and are usually three in number: viz« 
one for Single lives, one for Joint lives, and the other 
en the -Contingency that one life shall die before an- 
other life.* These rates are all deduced from the 
Northampton observations, and at the rate of three per 
cent interest. By thus computing the values from the 
lowest probabilities of life, and at the lowest rate of 
interest, the Rates become, in most cases, full a third 
more than they ought to be when calculated from tbtf 
more correct tables of the probabilides of life as ob* 
served in Sweden^ at the rate of four per cent interest; 
and still more do they differ from the true value 
deduced from the probabilities of life as observed by 
M. De Parcieux^ at the same rate of interest. 

* These Tables are LI, LTI, and LIII at the end; and which 
may be had at any of the Assurance Offices. On a comparison of 
them, as issued by the different Offices, they will be found to bd 
gll alike : there being only a trifling difference of a penny or two^ 
|>e»ce per cent in any of them; which is sometimes in excess asA 
sometimes in defect. 



-C9L ti^ ASSUAAKCX ^SOA 



Now, since the rate of human mortality, amongct 
the members assured at such Societies, is by no means 
correctly indicated by the Northampton f table of ob- 
servations^ but approximates more nearly to the ob- 
iervations made in Sweden, or to those made by M.De 
Parcieux^ihe public may form a tolerably correct idea of 
the immense t profit that is made by this species of daily 
traffic ; and may learn, to their own cost^ the impolicy 
of insuring at those Offices whose sole object is gain^ 
and who consequently make no return of any part of 
these exorbitant demands. A single instance will it 
tustrate this« 

A person aged 20 is desirous of assuring tua own 
life for c£5000: the sum demanded for this purpose 
by all the Assurance Companies is ^£2140: 2: O. 
But the true value of such sum, as deduced from the 
Sweden Observations, is no more than «£l 422 : lO: 0^ 
if we take the rate of interest at 4 percent ; and no more 
than c£l 128: 10: 0, if we take the rate of interest at 5 
per cent : or when deduced from the observations of M. 
J}e Parcitux, it is no more than <£l 358 : 2 : O^ taking 
falterest at 4 per cent} and no more tban^l078 : 1 6 : 0, 
taking interest at 5 per cent. A person, therefore^ ^ 
cf this age who insures the above sum at any of thos? 
Offices, which make no return of any part of the prer 

. * It is in the ratio of only 2 to 3. See tbe note in page506. r 
f Some idea niay be fbrnaed of these enormous gains, from th^ 
large sums which have occasionally been added to this policies at 
the Suitable Society y and which have amounted above Qnf 
fnillion and a Aa^^ in present money. See page 
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mium, may be considered as throwing muay between 
seven hundred and a thousand pounds ** I say that 
this sum is thrown away by insuring at mck OfficeSi 
b^'cause, by effecting the same assurance at the £920- 
iabh Socie£t/y the money thus paid down is carried ta 
a common stock, and the icfwle f of the profits of the 
concern (after the ejcpcnses of an economical establish- 
ment are defrayed) are from lime to time divided 
amongst all the persons assured, and added to their 
policies : so that the executors of a person assttred 
at that office have a chance of receiving (at his death) 
comideruhly more \ than the sum originally insured. 
The public, I presume, are not aware of this important 
fact i otherwise it is dIfEcult to conceive how the other 

* These calcalations are deduced from the supposition that th« 
whole premium is paid down immediately in owe payment : but, 
nearly the same ditltrences will arise if we suppose the premiumi 
to be made annmlly. For the annual payment which would be 
lequired, by all the OfEces, for the assurance above alluded to, is 
jflOS ; 19: O: whereas tfie value of the same^ deduced from 
the observations of M, De Parcieu^r^ is £71 i 14 ; 3, if inteneat be 
taken at 4 per cent, and only £65 : 10:0, if interest be taken at 5 
per centp 

-f Every person now insuring at that OtEce may be eonsidered 
as partaking of the whok of the profits of tlie concern ; for the 
reasons gi ven in the note in page 497* 

J They have a chance of receiving considerably more, for two 
reasons : in the first place the Society can generally make more 
than three per cent interest of their money ; and secondly^ the Uve* 
do not die off so fast as the computatioiis suppose^ So that the 
money is not only improved at a better rate of interest^ but abo 
for a longer perigd* 
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Oflices should ever have been able to effect a single 
policjr, except such as the Equitable Society had re* 
fused. 

. The same observations will apply to the case of 
Joint lives; since the values are here also deduced 
from the Northampton table of observations, aod at the 
tate of three per cent interest. But, if we take the 
ease of Contingent assurances (that is, of an assurance 
made on a given life, or the contingency that it dies be- 
fore another) we shall find still greater cause for censure. 
For, independent of the rates being computed . from 
the lowest probabilites of life and at the lowest rate of 
interest, they are also deduced from a rule given by 
Mr. Simpson ^, which produces a result that is' often^ 
times more than one third of the true value too much^ 
even when computed from the Northampton table, at 
S per cent interest ! — A single instance will confirm 
this alsa 

A person, 10 years of age, is desirous of assuring 
the sum of c£lOO on his life, on the contingency that 
he dies before another person aged 60, The sum which 
\rould be demanded4>y all the Assurance OflSces (not 
■«ven excepting the Equitable) is <£l2: 18: 6 in a 
«ngle payment, or <£l : G : O in annual payments 
during the joint lives. But the true value which oiight 
to be given for the same (even on the supposition that 
the rate of interest is 7io more than 3 per cent, and the 
probabilities of living the same as observed at Norths 

* See the Scholium in page 446. 
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tmpion) k on\y£l6: IS: 0* in z single payment; 
and £l \ I i Sin annual payments : coDsequentlj tfaq 
Offices demand about a fourth part of the true . Tahus 
more than {on . their own data) is just and equitaUe. 
If the value, however, had been deduced from the 
{MTobabilidesof living as observed by M De ParckuXf 
and at the rate of 4^ per cent interest, it would bs 
£9 : S : 1 in a single payment, and only eighiem 
shillings and ninepence in annual payments : wUdh . 
makes the Office rate^ in this case, nearly one kalf tk^ 
true value too much ! 

Mr. Morgan has taken considerable pains to proie 
that Mr. Simpson's rule for finding the value of them 
contingent reversions is exceedingly defective t ; and 
that it oftentimes leads to conclusions too erroneous to 
be overlooked. Now, since the true values can in all 
cases be obtained with so little trouble, it is somevfaat 
singular that the incorrect values, in Table LIII above 
alluded to, should still be adopted (not only by the 
Equitable^ Society ^ but also by every other OfBce in 
London) for the purpose of determining the sums that 

« I ttke this sum from Mr. Morgan's calcnlatioD in Phil. ThMi. 
for 1788^ page 344 ; who says that he has compared it wkfa tte 
iom deduced from the exact values of annuities on the joint lives- 
involved in the solution. 

f See Phil. Trans, ibid. The singular formula however, from, 
which Mr. Morgan has deduced his values, has at length been, 
amended by him in the last edition of Dr. Price's Ohs> on Bep^Pay^ 
Note (O). See what has been said in the note in page 187 of thi^^ 
present work. 
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are required for effecring assurances on the contingency 
liere melitioned. Amongst the numerous societies 
diat have lately been established, is there no one Ac- 
tuary that has the confidence to propose a new table 
of the value of such assurances,/owMo?e(i ow a true and 
prtper basis : or will the several Companies still per- 
8e7ere in their unjust and illiberal demands ? Surely 
their profits must be sufficiently great by taking the 
lowest rate of interest, and the lowest probabilities of 
living as the basis of their calculations ; without adding 
Aereto the unfair advantage arising from the use of 
inaccurate rules *. 

The following tables (given by Mr. Morgan hlm- 
•elft) of the present value of £lOO payable on the 
decease of A, provided B be then alive, will show 

how far Mr. Simpson's approximation, the only rule 
^ liow in Use [by the Assurance Officesl^^ may be de- 

pended upon." 

♦ These obsetvations will, in a great measure, apply also to the 
Bqatcable Society ; since those, who assure on this contingency^ 
pAj more in proportion than the rest of the members : and it is 
curious to observe how servilely the other Offices have followed 
tlieir example. See what has been abready said upon this subject 
In the note in page 1 88. 

t See Phil. Trans, ibid. 
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Interest S per cent, Northampton Observattioiis. 



Age of 
A 


Age of 


Value by 
Sixnpsou*8 


Value by 
correct 


Age of 
A 


Age of 
B 


Value by 
SimpsoQ s 


Value bf 
correct 




rule. 


rule. 




rule. 


rule. 


10 


10 


2475 


2475 


20 


20 


2796 


2796 


10 


20 


23-50 


22-11 


20 


50 


1929 


18-65 


10 


30 


21-47 


19-84 


30 


30 


30-21 


30-21 


10 


40 


1907 


1710 


30 


60 


18-19 


17*51 


10 


50 


1621 


1404 


40 


40 


32-87 


32-87 


10 


60 


12-93 


10-65 


40 


60 


22*78 


21-92 


10 


70 


915 


7-07 


40 


70 


15-78 


15-3S 



Interest 4 per cent, Sweden Observations. 



Age of 
A 

14 

16 
20 
24 
28 
36 



Age of 
B 


Value by 
Simpson's 
rule. 


Value by 
correct 
rule. 


Age of 
A 


Ageof 


Value by 
Simpsons 
rule. 


20 
40 
20 
60 
40 
60 


17-82 
16-23 
19*84 
1301 
20-44 
16-81 


15-42 
13-71 
19-84 
939 
1760 
12-29 


40 
40 
42 
52 
60 
64 


40 

76 
60 
76 
60 
76 


26-99 

9-81 

19*58 
14-00 
36-34 
22-81 



Value by 
correa 
rule. 

26-99 
9*21 
16-11 
12*58 
36-34 
23-61 



It will be seen by this comparison that, when the 
ages of the two lives are equals the exact values are 
found by either rule * : but when there is any consi-' 
<ferable inequality between the ages of the two lives, 
the values by Mr. Simpson's rule are in many cases 



* Owing to some strange error in his calculation, Mr. MoigHl 
bas made the values deduced from Mr. Simpson's formula (ac« 
cording to the Sweden observations and when the lives are equal) 
different from those obtained by the correct rule : whereas it must 
be evident, from an inspection of the formula in the note in page 
446, that they ought in such case to be precisely the same. The 
correction of this error is the only alteration I have made in the 
Table. 
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SO wide from the truth, as to show the impropriety of 
their being used by any office, professing to be guided 
by mathematical principles. 

Rates of Life Annuities, 

% 446, The observations which I have made In page 
361 will apply with equal force to the terms on which 
the Provident Institution grants deferred Life annui- 
ties. For instance : the sum of X*nG : 8 : is de- 
manded for an annuity of £20 on the life of a person, 
bow aged 20, to commence when he is 40 years of 
age. Now the value of the same annuity, on the life 
of a person aged 40^ is (at the same Office) estimated 
at ^'296. But £i}6: Si put out to interest at 5 
per cent for 20 years would amount to £S0B : 1 6 : 10; 
or to near £lS more than the sum for which he might 
then obtain the same annuity, without the risk of losing 
bis money in the mean time II/ 

With respect to the value of Life AnnuiEies in gene- 
ral, at this Office, (and which is the only one, except the 
Roya! Exchange, that has hitherto publi:ihed its rates), 
I would observe that, like the values adopted by that 
Corporation, they are too low in the younger, and too 
high in the oldt^r periods of life. The cause of which 
anomaly is too apparent : since life annuities are ge- 
nerally purchased by those of more advanced ages^ and 
are setdom resorted to by the young. I would how* 
ever remark that those persons who are desirous of 
purcha6i7ig annuities on their own Eves, or on any 
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other person^s life, or on two lives wuh benefit of sur- 
.vivorship, have now * an opportunity of doing it with 
much greater security and advantage, than at any of 
the Offices above alluded to. For, by the act 48 Geo. Ill, 
c. 142, any person may exchange Reduced or Cow- 
solidated 3 per cent stock for an annuity on the life of 
a nominee not younger than 35 and not older than 75 
years of age. And as the terms, on which this ex« 
change can be made, are always more advantageous to 
the party than by a direct purchase of such annuities 
^t any of the Offices ; it is probable that this plan will, 
for the future, be the only one resorted to, in such 
cases, as long as it remains in effect f. This observa- 

* In my Doctrine of Interest . and Annuities, page 106, I su j- 
gested the propriety and advantage to Government in exchangii^ 
some of the Public Stocks for Life Annuities : and I proposed to 
enter more at large on this subject at some future opportunity. 
But^ as that plan has since been adopted on so fair and liberal a 
)icale, I can only add my best wishes for its success. 

f The rate at which the exchange can be made depends on the 
price of the stock on the day preceding the day of transfer : and 
the exchange may be effected at any time when the price of the 3 
|>er cents is between 60 and 81 ; the terms varying according to 
ei^ry one per cent difference in the market price of the stock. 
The limits of this work will not enable me to insert the whole of 
the Table given in the act : I shall therefore subjoin only a few of 
the values of annuities on Single lives according to three difiertnt 
prices of stock 3 to which I shall add the terms of the Royal fix- 
change Assurance Annuity Company and of the Provident Instita* 
tion (the only ones tliat have hitherto published their rates), 
whereby an estimate may be formed of their comparative advan- 
tages. I would previously^ however, observe that the annuitiei 
granted by Goiremment and by the Provideot Institution are pay- 
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tioh, however, applies only to such persons as wish' to 
purchase annuities. But there are many others who 
are obliged, from various causes, to iell or grant an- 
nuities on their own, or on other persons*, lives : and 
several of the Offices are in the habit of purchasing the 
same ; or, of advancing money on such contingencies. 
I am unacquainted with the terms on which this part of 
their business is conducted : neither do I suppose that 
they are nicely weighed by that class of persons who 
are driven to such an unfortimate and ruinous measure. 

Conclusion. 

§ 447. Before I conclude this subject I ouglft to 
mention that, in consequence of the pernicious prac- 
tice of raising money by the sale of Life Annuities^ 

able half-yearly : whereas those granted by the Royal Exchange 
are payable quarterly. But this does not make any material dif* 
ference in the true value. 



Age. 


Royal 
Exchangee 
Rates. 


Provident 
histitutiun 
Rates. 


Government Rates. 


4 per cent, 
or 

Stock at 75. 


4^ per cent, 
or 

Stock 66]. 


5 per cent, 
or 

Stock at 60. 


35 


15-380 


15-600 


14-563 


13 878 


13043 


40 


14700 


14-800 


13761 


13072 


12-371 


45 


13700 


13 700 


12-821 


12-232 


11-650 


50 


12-820 


12-600 


H719 


11-299 


10714 


55 


12050 


11-495 


10-638 


10-256 


9836 


60 


10 870 


10 250 


9.194 


9009 


S-889 


65 


9*800 


9000 


8-242 


8081 


7792 


70 


8770 


7750 


6-849 


' 6734 


6-522 


75 


7750 


6500 


5395 


5-333 
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which was much promoted by the secrecy with which 
such transactions were conducted, it was enacted by 
17 Geo. Ill, c. 26 (commonly called the Annuity Act) 
that a. memorial of all deeds, bonds, &c. for granting 
Life Annuities shall, within 20 days of the exeputioa 
thereof, be enrolled in the Court of Chancery ; which 
snemorial shall not only contain the date, names of all 
the parties (and for whom any of them are trustees)^ 
and of all the witnesses, but shall likewise set forth 
the amount of the annuity, the consideration (which 
shall be in money only *), and the name of the an- 
nuitant : otherwise such deed, J&^c^ shaU be pull and 
void t- 

This being the case, it would be almost impossible 
for any of those societies, of the nature of Joint-Stock 
Companies, to deal in this kind of securities ; since thjS 
names of all the proprietors (amounting to some huur 
dreds, or perhaps to some thousands|) must be inserted 
in the deed : and it would in fact be difficult, if not 
impossible, to collect all those names, at the time of 
making any one contract, owing to the fluctuating state 
of the proprietary. To obviate this inconvenience, 
9ome of those Societies have obtained Acts of Parlia* 

* Bank notes^ a cheque on a baqkcr, a promissory npte, or a 
biB of eKchange are held to be 9 good consideration provided they 
ire paid when due, and ^so provided that they ^re Julfy sjst fwrtk 
in the deeds. 

« 

f There are some exceptions to this act ; amopgst which are aa- 
piities granted any Corporate Body, qr under any authority pr 
pmt created by Act of Parlianiepjt. 

J fljec tte note in page 499. 
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ment with a view to enable them to enrol such memo- 
rials in the names of the parties to such deeds, &Ci 
and with an intention that such enrolment might (all 
other requisites of the Annuity Act being duly complied 
with) be as good and effectual, to all intents and pur- 
poses^ as if the names of all the parties interested were 
inserted therein. 

The Societies, that have obtained these illusive • 
Acts, are the Globe^ the Albiouj the London Life 
Association^ the Pelican^ and the Provident Institu- 
tion : and there is a clause in those acts whereby these 
Companies are enabled to prosecute and to sil€ in the 
name of one of their officers ; but they have not the 
privilege of being sued in the same manner. And it is 

* See the Acts 47 G«o. III^ Sess. 1^ c. zxx, xix\\, xxxiil 
and xxxiv. Owing to a strange over^ight^ these Acts became of 
no effect, almost as soon as formed > and, in order to render them 
of ally real service to the parties, it was found necessary to have 
them amended. The GUAe, the Albion and the Pelican there* 
fore obtained new Acts for that purpose, in the very same year 5 
being 47 Geo. Ill, Sess. 2, c. Ixxxvi, Ixxxvii and Ixxxviii; but 
the London Life Association and the Provident Institution remain 
in their original doubtful state. These new Acts, however, being 
f till open to some objections, were further amended and evp/om- 
£d (at least, the titles m express it) by 49 Geo. Ill, c.cxxui, cxxiv 
and cxxv. 

Under shelter of these statutes, the Albion boldly claims the 
ambiguous quality of being ** Empowered by Act of Parliament 
but the Provident Institution, with less right and more effronttiy, 
iklsely asserts that it is specially empowered by Act of Parliament 

for the Insurance of Lives, and the grant and purchase of Axmoi* 
" ties.*' Surely this artifice is unworthy the xespectabk namet at 
the head of those Societies. 
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moreover expressly provided by each Act "that nothing 
therein contained shrill extend^ or be deemed, con** 
struedj or taken to extend to incorporate the said 
** society or partnership ; or to relieve or discharge the 
*^ said society or partnership (or any of the members 
thereof, or subscribers thereto respectively) from any 
" responsibility^ contractSj duties or obligations what- 
soever ; which, by law, they may (now, or at any 
time hereafter) be subject or liable tOj either as be- 
tween such society or partnership and others ; or 
** between the (or any of the) individual members of 
"such society or partnership and others; or among 
themselves; or in any other manner whatsoever/' 
I cannot close this chapter without observing that, by 
statute 14 Geo, III^ c- 48, it is ena^:ted that no Assu- 
rance shall be made on lives, wherein the party assured 
hath no interest ; that in all policies the name of such 
interested party shall be inserted j and nothing more 
shall be recovered thereon than the amount of the in- 
terest of the assured. And it has lately been decided 
that, although an interest existed up to the very time 
that the claim became due^ yet, if such interest be 
ejier wards destroyed^ the money could not be recover- 
ed. See (in East's Reports, Vol. 9^ page 72) the case 
of Godsal! and others versus Boldero and others^ three 
of the directors of the Felican Life Assurance Com* 
pany, who refused to pay the sum of ^500, insured on 
the life of the late Mr, Pitt, under the plea that hi^ 
debts had been paid by Parliament; 
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Showing the Number of Persons living, at the 



Ages 


Lcmd, 


Stockliolin 






Nor- 
wich 


Norths 


WD 












Males 


Fern* 





1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 




1 


680 




fit 1 


542 


633 


730 


743 


773 


828 




2 


548 




fin 1 


471 


528 


5p5 


625 


678 






3 








430 


485 


544 


582 


624 


693 




4 


452 






400 


434 


517 


553 


588 


D43 




5 


426 


381 


413 


377 


403 


498 


536 


571 


623 ' 




6 


4J0 






357 


387 


481 


521 


556 


609 




7 


397 




da/? 


j44 


370 


467 


509 


543 


601 




8 


3S8 






33? 


307 


457 


499 


537 


590 




9 


380 


^ T c 


/ U 


331 


3til 


447 


492 


528 


591 




10 


373 


330 


364 


327 


356 


440 


487 


524 


568 




11 


367 




.5 Jlf 


^ 322 


353 


434 


483 


521 


585 




12 


361 




^ e: ri 
<JOU 


318 


350 


42g 


478 : 


519 


5b3 




13 


350 




t K A 


314 


3^7 


424 


474 


516 


579 




J4 


351 




litj L 


310 


344 


4TC) 


470 ' 


5J3 


576 




15 


347 


310 


348 


306 


341 


415 


465 


511 


572 




16 


3^3 


dUO 




302 


338 


411 


461 


506 


56$ 




17 


338 


Jul 


!i (IT' 


209 


335 


407 


4.57 


501 , 






IB 


334 






295 


332 


403 


452 


496 


558 




J9 


329 


'!<:} I 




201 


32S 


39s 


440 




553 




20 


325 


285 


3^1 


288 


324 


^9^ 


441 


465 


547 




21 


321 


279 


327 


284 


320 


389 


434 


479 


543 




22 


316 


273 


323 


280 


3 3 5 


3fi4 










23 


310 


2t>7 


31t| 


270 


310 


379 


421 


467 






24 


305 


261 


315 


273 


305 


374 


415 


461 






25 




254 


311 


2iSg 






409 


454 


saw 




26 


294 


247 




205 


293 


364 


402 


448 




27 


288 


2^J0 ; 


302 


261 


287 


358 


396 


441 


50S 


28 


283 


233 , 


297 


256" 


281 


352 


3S9 


434 


50CI» 


29 


278 


220 


29: 


251 


275 : 


346 


363 


428 


49» ; 


30 


272 


219 


285 


247 


269 


341 


376 


422 


48S 




31 


26G 


212 


2/9 : 


243 


264 


336 


370 


417 




32 


2^0 


205 


2;3 


2;=J(| 


25g 


331 


i 364 


412 


47:3 




33 


254 


108 


267 


235 


254 


326 


357 


407 


1 


34 


248 


1£12 


261 


231 


249 


321 


351 


402 ' 


46X I 


35 


242 


185 


254 


226 


243 


316 1 


344 




45^ 
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several Ages, and Places therdn mentioned. 





law 




FanOi 
in 


Cross 




la 


Touts, 

ID 


Maks 




Both 


O 


1000 


1000 


1000 


iOOO 


1000 


1000 


1000 


1000 


1000 


1 
I 




7ro 


791 


780 


7/5 


8!7 


J 


804 


745 


2 


658 


720 




730 


718 


754 




7 08 


709 


3 


6l4 


686 


74 


O95 


687 


7O8 


735 


730 


682 


4 ' 


5B5 


602 


679 


67J 


664 




715 


7oc> 


663 


5 




647 


666 


656 


642 


651 


701 


689 


647 


V 


AAA 


635 


654 


644 


622 


030 


u68 


070 


634 


f 


533 


624 


643 


634 




614 






024 


6 


523 


615 


635 


625 


595 


601 


667 


652 


6)5 


9 


6ia 


606 


628 


61s 


585 


594 


659 


641^ 


007 


10 




601 


622 


611 


577 


589 


633 


639 


dOO 


1 1 




5q6 


616 


606 


570 


dB5 


048 


633 


595 


12 


407 


591 


612 


602 


564 


582 


643 




59a 


13 




5S7 




59; 


559 


57?^ 


639 


621 


585 


14 


488 


583 


(504 


504 


554 


576 


635 


616 


581 


15 


4bi3 


579 


(^i 


590 


549 


573 


031 


6X1 


578 


l6 




575 


597 


586 


544 


509 


020 


6t)o 


574 


17 


474 


571 


593 


582 




565 1 


622 






18 


470 


567 


589 


578 


535 


561 


6I8 


596 


505 


19 


465 


563 


585 


574 


531 


557 


61 4 


590 


561 


20 


461 


558 


5SI 


570 


527 


553 


6?0 


584 


556 


1 1 


450 


■ 553 


a// 




5 '22 




(}06 


577 


55 J 


22 
4^ 


1 

13 1 


548 


572 


5&0 


5J7 


542 


002 


571 


545 






543 


5(i8 


555 


512 


5:i7 


507 


566 


540 


24 


441 


538 


5f>4 


551 


507. 


531 


592 


559 


534 


25 


436 


532 


559 


546 


502 


525 


587 


551 


529 


26 


431 


527 


555 


541 


498 


519 


582 


543 


523 


27 


426 


521 


550 


535 


495 


512 


577 


535 


517 


26 


421 


5\6 


5-14 


530 


492 


50d 


572 


526 


512 


29 


415 


510 


539 


525 


489 


50O 


567 


517 


506 


30 


4P9 


505 


5J3 


519 


486 


494 


5t)3 


508 


500 


31 


403 


499 


527 


513 


4S2 


4Bq 


558 


499 


495 


32 




493 


521 


507 


477 


483 , 


553 


490 


490 


33 


3Q1 


487 


535 


501 


472 


478 


548 , 


482 


484 


34 


384 


481 


506 


495 


4rj7 


472 


544 


474 


479 


aj 




475 


502 






J 00 


530 


4t>7 


474 
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Loud. 






Berlin 


Nor- 
wich 


North' 


Chester 










Fern, 


as 


236 




!7Ci 




221 


237 


3X1 


. — 

338 


301 


448 




37 


230 




242 


216 


2m 


305 


331 


3H5 


442 




38 


224 


166 


236 


211 


223 


3(XI 


325 


3/9 






39 


218 


tfin 

ilAJ 


9iin 


205 


2lU 


205 


316 


373 


420 




40 


212 








2P9 


200 


312 


366 


422 




4t 


20? 


148 


2J? 


ig4 


203 


264 i 


305 


36q 


415 




42 


201 


142 


210 


189 


J97 


279 




352 






43 , 


19^1 


J 36 


204 


185 


UJ2 


274 




345 


Ana 

401 




44 


187 




1 n*7 


181 


187 


2ti8 


285 


337 


304 




I 45 


ISO 


T ■ > J 


\t\f\ 


170 


182 


2U'3 


'm 


3 20 


387 




46 


174 


UQ 


1S4 


171 


177 


257 


272 


322 


380 




47 


107 


113 


i;7 , 


163 


172 


251 


265 


314 


373 




48 


159 


JOS 


171 


159 


1(J'; 


245 


2,59 


306 


300 




49 


15:^ 


1 m 


1 ^ 1 
J 


153 


102 


239 


253 


208 


350 




SO 


r47 


11? 
97 




147 


157 


233 


245 


200 


352 




S\ 


141 


91 


J 52 


142 


152 


227 


23n 


261 


345 




52 


135 


8d 


146 


13; 


147 


211 


231 


273 


338 




S3 


130 


81 


141 


133 


142 


215 


224 


264 


33 1 




S4 


125 


*Tri 
70 




J 28 


137 


208 


217 


256 


325 




55 


J 20 


/I 




123 


132 


202 


210 




318 




56 


iia 


67 


125 


117 


127 


195 


203 


241 


312 ' 






111 


6:^ 1 


120 


111 


121 


188 


196 


234 


306 




5B 


100 


59 


1 15 


106 


1J5 


181 


189 


226 


3U0 




sg 


101 






101 


109 


175 


182 


210 


293 




60 


96 


ou 






1U3 


163 


175 


211 


286 




61 




40 


100 


91 


97 


J6l 


J 68 


201 


277 ; 




63 


s; 


42 


04 , 


87 


92 


154 


161 


190 


265 




63 


83 


38 


88 


62 


S8 


147 


154 i 


J 78 


253 




64 


78 


* 35 


82 ' 


77 


84 


139 


147 


167 


242 




65 


74 


31 


17 


7:2 


80 


132 


140 


156 


232 




66 


70 


28 


7'i 




75 


124 


133 


148 


224 




67 




2U 


m 


62 


70 


1 e6 


126 


141 


217 




68 


fil 


23 


62 


^7 , 


65 


109 


119 


136 


210 




eg 


50 


21 


57 




ao 


101 


113 


130 


202 




70 


52 ' 


2t^ 


52 


48 


55 


94 


lOD' 


123 


193 




71 


47 ' 


17 


, 47 


44 


51 


86 


99 


115 


181 




73 


43 


15 


42 


4a 


47 ' 


79 


9^ 


103 


167 




73 


39 


13 


38 


36 


43 


73 


85 


92 


t53 i 


74 


35 


j 1 


33 


33 


39 




78 


81 




7a i 


; 32 


IQ 




30 


35 


§9 


i 


1 ^^1 





\ 
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- I 


Malf^ 1 Fem. 


Both 


Parish 

in 
Braod. 






36 


1 

270 




4c»6 


482 




460 




37 




453 


4ijO 


4/ / 


450 


453 


527 


38 1 


356 


-10/ 




471 




^**/ 




39 


34 Q 






4u5 








40 


342 






459 


432 


435 


506 


41 


335 


438 


4G7 


453 


417 


428 


500 


42 


32S 


431 


45g 


445 


422 


422 




43 


321 




J. 


437 


41 7 


416 




44 


314 


^ 1 e 




430 


412 


40C> 


482 


45 , 


307 


'*W 




422 


407 


402 


476 


46 


200 




429 


414 




304 


4fio 
-my 


47 


2pi 




423 




'inA 


^ft7 




48 


283 




4.T fi 
^1 u 


400 


•J 00 






40 


275 




410 




JO 1 






50 








385 


374 


365 


431 


51 




357 


3f)5 


376 




358 


422 


52 


210 




38/ 








At A 


53 


341 






358 








54 


232 




J/ U 


341J 








55 


224 






340 


334 


32" 


38B 




2]6 


310 




-^31 




a I If 


''t77 

J// 


S7 


2t)9 


JOO 


345 


322 








1 SB 


201 




J JO 


3 I 2 




'-in 1 
li 1 1 1 




SO 

if 


IQ3 

ST* 






303 






Til 


60 




Of? A 


fa 1 " 


2(:)3 


282 


263 


314 


61 


T78 


260 


30(> 


282 








62 

63 


170 




294 










163 


2;=J7 


2^2 










64 






270 


247 








05 


H7 


214 


258 


235 


224 


23 


250 


66 
07 


140 


20-1 


246 


224 


213 


226 


236 


132 




234 


212 


202 


216 


220 


69 

tip 


124 


3 7fJ 


222 


200 


IQO 


2tl6 


202 


JI7 


H)T 


2iO 


187 


178 


1()5 


1 84 


70 


109 


154 


me 


175 


166 


ltJ5 


168 


71 


101 


J 42 


IS5 


102 


J 53 


175 


153 


72 




129 


'71 


149 


138 


164 


140 


73 


85 


117 


156 


135 


122 


155 


I2g 


74 


77 


105 


J 40 


12P 


107 


144 


H9 




69 


94 


125 


108 


9^ 


13^ 


109 



Aaati. 
ia 



460 
453 
44t) 

439 

432 

425 
419 
413 
407 
400 

393 
3§6 

378 
370 
362 

354 
345 

336 
327 
318 

309 
300 

291 

2b2 
273 

264 
255 
245 
235 
225 

215 
205 
195 
185 
175 

165 
155 
145 
135 
125 



460 
464 

459 
454 
449 

444 
439 
434 
429 
424 

419 
413 

408 
402 
396 

390 
384 
37§ 
371 

363 

355 
346 

338 
329 
311) 

309 

288 
278 
267 

256 
245 
234 
222 
211 

m 

J 67 

17^ 
162 

14S 
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Ages 


Lond. 


Stockholm 


Vienna 


Berlin 


Nor- 
wich 


North, 
sunpt* 


Chester 


Males 


Fern. 


Males 


Fom. 


76 


28 


8 


23 


27 


32 


52 


65 


64 


116 


77 


25 


6 


19 


24 


20 


46 


58 


58 


106 


78 


22 


5 


16 


21 


26 


40 


52 


52 


9S 


79 


19 


4 


13 


18 


23 


35 


46 


4/ 


c#S ■ 
oQ 


80 


17 


A 

o 


10 


16 


20 


31 


40 


A 1 


70 


81 


14 


2 


8 


14 


18 


27 


35 


36 


€6 


82 


12 


2 


6 


12 


16 


24 


30 


31 


57 


83 


10 


1 


4 


10 


J4 


20 


25 


26 


47 


84 


8 


1 


3 


8 


12 


17 


20v 


22 


37 


85 


7 


1 


2 


7 


10 


14 


16 


19 


29 


86 


6 





1 


6 


8 


12 


12 


15 


23 









1 





i 


9 


y 


13 


19 


88 


4 


•0 





4 


6 


8 


7 


11 


16 


89 


3 








3 


5 


6 


5 


9 


14 


90 


2 








2 


4 


4 


4 


7 


13 


91 


1 








1 


3 


2 


3 


6 


11 


9a 














2 


1 


2 


4 


9 


9» 














1 





1 


2 


7 


94 




















1 


1 


5 


95 


























3 


96 


























2 


97 


























1 



TABLE I Contmued. 



Ages 


Bres- 


< 

Males 


Sweden 
Fern. 


Both 


Jransn 

in 
Brand 


Holy 
Cross 


Vaud 


AnatSt 

in 
HoUand 


Tonts. 

in 
France 


/o 


Ul 


84 


Ill 




Qn 
oU 




OA 


1 lA 


lo4 


77 


CO 




nQ 




08 


lie 
115 




liXJ 


120 




45 


fiK 
UO 


Qfi 
OO 


/d 


59 


1(J0 


71 


92 


100 


7Q 


38 


56 


75 


65 


51 




58 


82 


04 


80 


32 


48 


65 


56 


44 


87 


46 


72 


81 


fii 


20 


A 1 
41 


KK 
00 


4/ 


00 
08 


78 




O46 


70 


Oil 


22 


34 


Af\ 


00 


32 


09 


29 




59 


Da 


18 


27 






25 


01 


X4 


45 


49 


84 


15 


21 


30 


24 


21 


53 


20 


38 


40 


85 


12 


1(5 


22 


19 


15 


44 


17 


31 


33 


IMS 


9 






14 


1 1 


oO 


14. 






87 


6 


9 


13 


11 


8 


29 


11 


19 


21 


88 


4 


7 


10 


6 


6 


23 


9 


14 


16 


.89 


2 


5 


6 


6 


4 


18 


7 


10 


12 


90 


1 


4 


6 




3 


13 


5 


7 


8 


91 





3 


4 


3 


2 


10 


4 


5 


5 


92 





2 


3 


2 


1 


8 


3 


4 


3 


98 





1 


2 


1 





6 


2 


2 


1 


94. 








1 








4 


1 


1 


1 


95 








1 








2 











96 

















1 











97 
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TABLE n. 
Showing the Expectation of Life^ at the! 



Ages 


Lond. 


Stockholm 


Vienna 


Berlin 


Nor- 
wich 


North- 
ampt. 


Chester 


ladles 


Fem. 


I^ales 


Fem. 


oirtn. 


17 9U 


14-25 


18*10 


lU 0/ 


1/ o5 


OO* 1 




2813 


33*27 


o 




3105 


37 12 




□/ 




At\'QA 


43*20 


4744 


in 




oU UU 




0/ KJZ 


0/ lO 


4U Z\J 


sg 78 


41 9^ 


40 1/ 


15 


32-32 


26-74 


33-43 


34-11 


33-65 


37-50 


36-51 


3805 


41-36 


20 


2937 


23-85 


3001 


31-39 


30-34 


34-37 


33 43 


34*86 


38- 10 


25 


2666 


21-40 


2680 


28-32 


2747 


31-56 


3085 


3200 


34*78 


30 


24- 11 


19-42 


23*98 


25^62 


25-25 


28-93 


28-27 


2925 


32*27 


35 


2176 


17-58 


21-62 


2266 


22-76 


2606 


25-68 


25-97 


29-26 


40 


19-50 


15-61 


19-25 


20-49 


2091 


2318 


23-08 


2292 


26-37 


,45 


1763 


13-78 


17-17 


1782 


18-85 


20-30 


20-52 


2020 


23-50 


50 


15-84 


11-95 


1512 


15-88 


16-40 


1/-55 


1799 


17-64 


20-62 


55 


13-91 


10*30 


12-89 


13-50 


14-14 


14-88 


1558 


1514 


17'52 


60 


11-69 


8-69 


10-45 


11-65 


12-49 


12-36 


13-21 


12*36 


14'20 


65 


9-^9 


739 


8-39 


9*51 


10-48 


10-06 


10-88 


10*79 


11-94 


70 


800 


5-81 


616 


8-30 


8-69 


812 


8-60 


805 


8-81 


75 


627 


4-09 


439 


637 


708 


6-44 


6-54 


7-00 


714 


80 


486 


3-20 


309 


5-50 


607 


515 


475 


5-43 


5-20 


85 


3-04 


1*78 


202 


3-33 


4-50 


3-50 


3-37 


425 


4-81 


90 


•00 


•00 


•00 


1-50 


2-83 


1-50 


2-41 


2-50 


3-46 


95 


•00 


•00 


•00 


•00 


•00 


•00 


.75 


•00 


1-21 



529 
TABLE II. 

several Ages, and Places therein mentioned. 





Bre»- 




.Sweden 




Parish 


H<»lv 


Vaud 




Tonts. 








III 


ill 


in 








I'eiu. 


i3oib 


B:aiid. 






clolUiu. 


France 


a.rfh. 


2660 


3.3-20 


3570 


34-42 


32-51 


33 93 


37-56 


3447 


34-79 


5 




45 62 


^800 


46 7 


45 08 


46-30 


47 11 


44-45 


48 19 


10 


404() 




46 25 


45 07 


44 93 


4600 


45 66 


42-71 


4676 


15 


:<74o 


4050 


1270 


41 64 


•<2 JO 


42-25 


42-17 


3955 


43-46 


20 


»4 J5 


J6c>5' 


39 15 


M8 02 


3870 


38 60 


38 53 


3631 


4008 


25 




.'J3 63 


35-5h 


J4 58 


35-56 


35-'>8 


34-84 


33 27 


37-01 


30 


27 81 


3034 


32 17 


il-21 


31-66 


32-66 


3133 


3092 


33-96 


35 


2492 


^;o9 


29 0:^ 


2803 


2817 


2943 


2761 


28-36 


3073 






23 75 


25 2? 


24-66 


24-95 


26 40 


24 24 


2549 


27-30 


45 


Ip56 


2071 


2257 


21 61 


21-33 


23 35 


20 62 


2234 


23 77 


50 


1707 


1772 


-9 26 


18 46 


1798 


20 40 


1749 


19*41 


20-24 


55 


14 77 


14 i>8 


16 15 


15 53 


14-83 


17-^7 


1414 


1672 


1688 


GO 




12 24 


13 OS 


12 63 


\2 0q 


14 8'i 


11-84 


14 10 


1386 


65 


.086 


P78 


1049 


10 10 


957 


12 30 


926 


11-56 


1107 


70 


74J 


760 


79' 


772 


701 


1000 


7*52 


915 


8-34 


75 


5 51 


5 80 


6 03 


591 


5 53 


787 


5-36 


6 81 


579 


80 


407 


427 


4 47 


4-28 


4-27 


5 75 


4 24 


505 


473 


85 


2J7 


3 16 


3 40 


3 23 


2 83 


390 


3-21 


3-38 


3 45 




•00 


2 02 


2 55 


2 05 


1-50 


289 


(X) 


2-47 


1 79 


95 


00 


00 


107 


100 


•00 


1 00 


•00 


•00 


•83 



330 

TABLE III. 



Showing the Number of Persons living and dying at 
every age, according to the observations of M. Dt 
Parcieux. 



Age 


Living ] 


Dying 


Age 


Living \ 


[)ying 
— 


Age 


Living 


Dying 


3 


1000 


30 


34 


702 


8 . 


'65 


395 


15 


4 


970 


22 


35 


694 


8 


66 


380 


16 


5 


948 


18 


30 


080 


8 


67 


304 


17 


6 


930 


15 


37 


678 


7 


68 


347 


18 


7 


915 


13 


38 


071 


7 


^9 


329 


19 


8 


9Q2 


12 


39 


664 


7 


70 


310 


19 


9 


890 


10 


40 


057 


7 


71 


291 


20 


10 


880 


8 


41 


050 


7 


72 


271 


20 


11 


872 





42 


643 


7 


73 


251 


20 


12 


866 





43 


636 


7 


74 


231 


20 


13 


860 


6 


44 


629 


7 


75 


211 


19 


14 


854 





45 


622 


7 


70 


192 


19 


15 


848 


6 


46 


615 


8 


77 


173 


19 


16 


84Z 


7 


47 


607 


8 


78 


154 


18 


17 


835 


/ 








70 

/y 


136 


18 


18 


828 


7 


49 


590 


9 


80 


118 


17 


19 


821 


7 


50 


581 


10 


81 


101 


16 


20 


814 


8 


51 


571 


II 


82 


85 


14 


21 


806 


8 


52 


560 ^ 


11 


83 


71 


12 


22 


798 


8 


53 


549 


11 


84 


59 


11 


23 


790 


8 


54 


538 


12 


85 


48 


10 


24 


782 


8 


55 


526 


12 


86 


38 


9 


25 


774 


8 


56 


514 


12 


87 


29 


7 


26 


766 


8 


57 


502 


13 


88 


22 


6 


27 


758 


8 


58 


489 


13 


89 


16 


51 


28 


750 


8 


59 


476 


13 


90 


11 


4 


29 


742 


8 


60 


463 


13 


91 


7 


3 


30 


734 


8 


61 


.450 


13 


92 


4 


2 


31 


726 


8 


62 


437 


14 


93 


2 


1 


32 


718 


8 


63 


423 


14 


94 


1 


1 


33 


710 


8 


64 


409 


14 


95 





1 
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TABLE IV. 

Showing the Expectation of Life^ according to the . , 
observations of M De Parcietix. 



Age 


Expectation 


Age 


Expectation 


Age 


Expectation 


3 


4771 


34 


31-52 


65 


11-26 


4 


48-17 


35 


30-88 


66 


10-^ 


5 


48-27 


36 


3023 


67 


10-14 


6 


48-20 


37 


29-58 


68 


9'6l 


7 


4798 


38 


28-89 


69 


911 


8 


47-66 


39 


28-18 


70 


8-64 


9 


47*30 


40 


27-48 


71 


8-17 


10 


46-83 


41 


26-77 


7a 


7-73 


11 


46-26 


42 


2606 


73 


7*31 


12 


45-58 


43 


25-34 


74 


6-90 


13 


44-89 


44 


24-62 


75 


6-50 


14 


44-20 


45 


23-89 


76 


6-10 


15 


43-51 


46 


23-15 


77 


571 


16 


42-82 


47 


22-45 


78 


5-36 


17 


4217 


48 


21-74 


79 


5-00. 


18 


41 OZ 


49 


21 07 


80 


4-09 


19 


40-87 


50 


20-38 


81 


4-39 


20 


40-22 


51 


1973 


82 


4-01 


21 


3962 


52 


1911 


83 


3-84 


22 


3900 


53 


18-48 


84 


3-52 


23 


3840 


54 


17*85 


85 


3-21 


24 


3778 


55 


17'25 


86 " 


2-92 


25 


3717 


56 


16-64 


87 


2-67 


26 


36-55 


57 


1602 


88 


2-36 


V 


35-93 


58 


15-44 


89 


206 


28 


35-30 


59 


14-84 


90 


1-77 


29 


34-69 


60 


14-25 


91 


1*50 


30 


34-06 


61 


13-65 


92 


1-25 


31 


33-29 


62 


1304 


93 


1-00 


32 


32-80 


63 


12-43 


94 


•00 


33 


32-16 


64 


11-86 

1 







SS9 



TABLE V. 

Showing the value of an nnnuity on a Sinulo L'fe,* dc- 
duced from the (ibsen-atloiis of M Dc Parclfmx. 



Ages 



3 
4 

5 

6 

7. 

8 

9 
10 

11 

12 
13 
14 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 

25 : 

26' 

V\ 

28' 
29' 
30' 

31 
32 
33 
34 
35 



per Cent 



per Cent 



2202& 
223(^J 
22-597 

22726 
22791 
22*813 

2^8:5 
2^766 

22-664 
i250(i 
22-343 
22- 175 
22 002 

21-823 
21666 
21-505 
21-3.)p 
2l-10'8 

21 020 

20S(;7 

20-7I1 
1^550 
'40-386 

20-2 17 
iO-043 
19-864 
1 9 681 
19492 

19298 
19099 
18 893 
18-682 
18-464 



19- 950 
20319 
20 518 

20- f'47 
20720 
20754 
20770 
20-742 

20 665 
20 5o6 
V0-40.J 
20 266 
20 123 

Jpf)76 

19849 
19717 
»9 -^81 

19441 

19321 
»97 
• 9071 
18 940 
18 805 

1 8-667 
1 8-524 
18377 
18 225 
I8O69 

17-907 
17741 

17 5a8 
17390 
17-207 



A* 






6 




per Cent 


ner l>nt 


ner Ce-it 






J o z44 


10756 


15 475 


13 391 




18 559 


17 i)52 


15 752 


J 3 633 




18 7-49 


172^3 


15 9'2J 


I J 7^7 




1 8 6JJ 


17"^^7 


l6(W3 


13 817 






1 / '+»>5 


16' 1*2 J 


13-972 q 




17 482 


10 171 


14 024 




175 5 


10 2(Ky 


14066 


19 008 


17 :il2 


16213 


14 079 


949 


17 "408 


16 179 


1 4 061 


I O-tH 


17'3!30 


16" 1 06 




i /»>4 


17" 289 


1 6* 029 


13C;5I 


18 620 


17-IQ4 


15 949 


13-892 


18 502 


I70lj5 


15 605 


13 830 




16-991 


15-777 


13 7()5 


I *>/ 


1 fi'/Uie. 

10 9^15 


15 705 


13713 


1 H' 1 h7 
4 1 yj/ 


lU 010 


lit 029 


13 058 


1 9054 


16721 


15 5. /l 


13 (X)I 


17 9:: 8 


16624 


15469 


13 541 


17 841 


16544 


15 40U 


13 4()6 


i;-;4C) 


J6 4Ui 


15 3.j6 


13 4 50 




]d:i77 


15^;05 


13401"^ 


17 5oO 


lu 2b9 


15 19:1 




17420 


i6-](,::J 


15 117 


. 13-298 


17^^06 


16-KM 


15 039 


13 243 


17-I88 


16-CKX) 


14 057 


13-18^ 


17C66 


15 905 


14 ib7d 


13 12C^ 


10940 


15-800 


14 785 


13 063- 


16810 


15-691 


14-693 


12fi9^ 


16 675 


15 578 


14 598 


12 93(^ 


10535 


15-460 


14499 


12 85» 


16390, 


15-338 


14 395 


12-78^ 


16 240 


15 211 


14287 


12-704^ 


16084 


15-078 


14-175 


12 622r 



533- 



TABLE V Continued. 





3 


3^ 


4 


44 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 


per Cent 


per Cent 


36 


18-240 


17017 


15922 


14-(H1 


14 057 


12535 


37 


ISCXX) 


10820 


15 755 


14>97 


13934 


12 444 


38 


17742 


16590 


15-556 


14 624 


13783 


12 329 


39 


>7 407 


1(3 352 


15349 


14 444 


13 6*25 


12 206 




1/ loJ 


l6" 105 


15 133 


14 ^54 


1 1'A ark 
10 459 


i « i// 


41 


l6 88(> 


15-843 


14-907 


14056 


13 284 


n 939 


42 


16 58*5 


15 581 


14-673 


13 849 


13100 


U793 


43 


16 2/1 


15-304 


14-427 


13-631 


12906 


11*638 


44 


15 046 


15010 


14 171 


13403 


12702 


1 1 473 




JO tKK^ 


14 / 10 


13-904 


IJ 104 


12 48/ 


*i ^99 


46 


15 260 


14 405 


13 625 


1291a 


12261 


11 113 


47 


14-y25 


14- 105 


13-357 


12-672 


< 12-044 


10935 


48 


14578 


13704 


13076 


12419 


11815 


10746 


49 


14 244 


13 494 


12ti07 


i2'i7h . 


11 595 


10 564 


OU 


13*8(>9 


13-1/3 


12 '5 20 


1 1*921 


1 1 363 


lU 0/ 2 


.51 


13-.'>67 


12-883 


12-255 


11-675 


11 140 


10 187 


52 


13-248 


12-596 


. 11 -(195 


. 11 440 


10027 


10010 


53 


12919 


12 298 


1 1 725 


11 195 


10703 


9823 


54 


12-579 


1 1 •9S9 


11-413 


10038 


10 468 


9025 






1 1 *6y2 


1 1*173 


10'691 


10' 242 


9436 


56 


11-914 


1 1-383 


10x91 


10-433 


10 006 


9235 


57 


11 505 




10-597 


10 1M3 


9757 


9024 


58 


1 1 228 


U) 755 


10 314 


9*002 


9*517 


88I9 


5y 


10 881 


10-436 


10 020 


631 


9266 


8004 


00 


10 5^2 


10104 




9 340 


9003 


S'376 


61 


10 151 


97f>0 


9393 


9049 


8726 


8- 135 


63 


9706 


9402 


yubo 


8738 


8435 


7 -880 


63 


9392 


9053 


8734 


8-433 


8* 150 


76*29 


64 


9005 


8 6ai 


8 391 


8-114 


7*850 


7363 


65 


8-6ai 


8-314 


8039 


77HO 


7*535 


7 082 


66 


8-212 


79^4 


7-691 


7*451 


7*224 


6803 


67 


7 830 


7 584 


7*350 


7 129 


6*918 


0528 


68 


7400 


7234 


7019 


6 814 


6020 


6259 


69 


7104 


6896 


6699 


6-511 


6 331 


5997 


70 


6 706 


6575 


6J94 


6-221 


6055 


5747 


7» 


6424 


6-250 


6-084 


5925 


5773 


5*489 


73 


6 105 


5-946 


5*7P4 


5-648 


5 505 


5-248 


1 73 


5789 


5 644 


5-506 


5373 


5-246 


5 006 


(74 


5479 


5-348 


5 222 


5101 


4985 


4*766 


\75 


5- 173 


5-060 


4-945 


4-836 


4*730 


4 531 



534 



"fABLE V Continued. 



Ages 


3 

per Cent 


H 

per Cent 


4 

per Cent 


H 

per Cent 


5 

per Cent 


6 

per Cent 


70 






4 052 


4 000 


4 45o 


4 Z/O 


77 


** 00/ 


A'ARn 


4 o/U 


4 I 


A' t f\ci 

4 195 


4 XJOO 


7p 


4- Ji/o 


A'1 QQ 

4 loo 


4 1U5 


4*025 


3-948 




7Q 


3*984 


3*908 


3*834 


3*763 


3*694 


3*563 


80 


3730 


3*662 


3*596 


3-533 


3-471 


3-353 






Q'AOQ 


d/yj 




ZOo 




oil 


^uy 


0.0 1 
2lU 


O* 1 f\A 

104 


1 14 


uuo 




83 


3 031 


2*984 


2939 


' 2*895 


' 2*853 


2770 


84 


2757 


2717 


2-679 


2*641 


2*604 


2-534 


85 


2490 


2*457 


2*424 


2-392 


, 2-361 


2-301 


86 


2-240 


2-212 


2* 185 


2*158 


2-132 


2 081 


87 


2023 


2000 


1-977 


1-955 


1933 


1-891 


88 


1747 


1*728 


1*711 


1693 


1-675 


1-642 


8-9- 


1-474 


1-460 


1*446 


1*433 


1-418 


1-394 


90 


1*208 


1-198 


1-187 


1*178 


1166 


1-149 


91 


'955 


•948 


•941 


•934 


•924 


'913 


92 


•721 


•716 


•712 


707 


•703 


•6&4 


93 


•485 


•483 


481 


•478 


•476 


•472 


,94 


•000 


•000 


•000 


•000 


•000 


•000 



5SS 

TABLE VI. 



Showing the value of an annuity on Two Joint Lives, 
deduced from the observations of AL De Parcieux. 
Differaice of age O years. 





per Cell* 


44 

^2 

per Ceo 


1 

Com* 


per Gem 


per Ceot 


; Com- 
mon 
Ape 


per Cent 


H 

per Cedt 








36 




13-839 


12408 


71 


3XH5S 


3817 




15785 




37 


13-663 


»2 274 


72 


3 735 


3599 


3 


13 571 


38 


13 438 


12095 


73 


3507 


3 384 


4 




14 D72 


39 


13 2aj 


1:907 


74 


3285 


3' 176 


5 






1^ 1 


12 953 


11710 


75 


3*075 


2977 


6 




14 632 


41 


12 702 


11502 


75 


2844 


2758 


7 


J717I 


14796 


4Li 


12 434 


11 282 


77 


2-625 ' 


2-549 


8 


17287 


14910 


43 1 


12 154 


n 05 i 


78 


2 429 1 


2 362 


9 


J 7-378 


15 OO* 


44 


U 861 


10 807 


79 


2 224 


2-165 1 


in 

iU 


1/ jyb 




45 


1 1 -554 


10' 5 49 


80 


2057 


2*005 


11 


»7 353 


15004 


46 


11232 


10270! 


81 


1 90a 


1 860 


12 


17' '95 


14^897 


47 


10^934 


10023 


82 


1 786 


1-745 


13 




14786 i 


48 


10-621 


9756 


S3 


1-649 


1-614 


14 




I4'66i^ 


49 


10331 


9508 


84 


1 472 


1-442 




1 rtT^J f 
1 U /a I 


14 54/ 


50 


10" 026 


y'246 


85 


1-301 


1-276 


16 




14-4I9 


51 


9743 


9004 


86 


1149 


ri2S 


i7 


l^i 432 


14-321 


52 


9485 


8-782 


87 


1 042 


1024 


16 


l(>-2{)ti 


14-220 


53 


9'214 


8-54t> 


88 


'873 


■860 


J9 




T4 J J4 


54 


fci 9:30 


8303 


89 


709 


■«?99 


20 


16-010 


14 004 ' 


55 


8-669 


8O77 


90 


•552 


■545 


21 


l5'pOJ 


13-926* 


56 


6-397 


7-839 


9» 


-410 


-405 


i 22 


15 78t) 


13 846 


^7 


Hill 


7'588 


92 


•300 


^296 


23 


15 (j74 


13 7^:i4 


5S 


7S47 


7357 


93 


*242 


'230, 


24 




r 3-670 




7572 


7" 114 




*ooo 


•000 


25 


15 435 


13 591 


(K> 


7 283 


6*957 






20 


15311 


[3-50 i 


61 


^979 


Q5%5 








27 


15 Ib'j 




62 


666d 


0297 








28 


1 5 05 1 


?3'312 


63 


6 357 1 


6024 










J4'f)n> 


13-2i;j 


64 


6037 


5 733 








30 


14770 


13-110 


65 


5700 


5-423 








31 


(4-632 


13004 


66 


5374 


5*123 










14 484 


l!J8y3 


68 


5'0e2 


4- 835 








33 


14 331 


\T779 


4-765 


4'560 








34 


14172 


l2*6fJ0 


69 ' 
70 


4-486 


4-300 








35 


14 008 


12-536 


4-230 


4-062 
















—J 









536 



TABLE VIL 

Showing the value of an annuity on Two Joint Lives^ 
deduced from the observations of M. Dd Parcieux. 
Difference of age ,5 years. 



3- 
4- g 



e J 6-510 

052 



10-15 

12-1/ 

la-ifc 



25-3015 



29-34 



per Cent 



I? 

j;'i55 

\7'15A 
17 121 

17 048 

If> 034 
Jo 7t>t> 
Ifj 



14- 19 J^'^n^ 

15- 20 16 35 J 



36-2 J 

If^-lil 

20- 2.^ 

21- 26 

22- 27 

23- 2b 

24- 20 



ir/213 
lf)Ot>l 
1 5 tjij > 
J5 b'35 
15701 

15 5&3 
15462 
15 338 
J5'2J0 



14 943 



»7-3^^ 14*fcS04 



J 4-660 

14 51 1 

14 35!^ 



per Cen t 



M2I9 
14 525 
14-06 

4 811 
4'640 
14 841 
+ 828 

4783 

-1701 
l\K;8 
4'J(n 
4 '3 BO 
4 2()4 

4 101 
4 07 J 

^ S^79 
3 884 
3784 

13-6J2 

3 522 
3429 
J 333 

3-233 
3 131 
3 024 
2'yi4 
2799 



31- 3{) 

32- 3; 

34^3f)i 



36-tl 



38-43 



|jer Ceil I 



14 Ijjp 
t4 035 
843 
13 644 
35-^ 13 436 



3813 i 



13-220 



37-42 ni^^o 



12740 



39-4 4| 1 2 473 

^ic^i.n i i:j4 

'4:2^74 I 617 
43-lhj U 318 
!41'-1(),I 102.7 
45-5ujlU7JW 



,46- 

48-53 
4£)-:34' 
5tK55 



5JI1O410 
52 10 137 
9 845 
y557 
9'2;4 



51-56 
52^7 

53- 58 

54- 5<| 

55- CU 

5Ml 

57- 62 

58- ^ 
:i9^4 
60-65 



8719 
8449 

8M68 
7S89 

7597 

;29i 

7*003 

6701 
0-383 



per Ct'i 



Ui-6b 
64-6y5 
05-70 4-858 

od-71 4"56& 



5 448 
151 



121>80*-)1 ^16065 
125/50 
12 4*18 
]2'252 
12 089 

11 91 8 

11739 
11 531 
11-313 
T I 082 



10 83() 

10 tio i 

10349 
lOJfri 
[^'841 

9 5S3 
9 345 
9 f>f)5 
8 84ti 
S 

8 '360 
8 120 

7^886 

7'63g 
7^394 

7'I36 
6862 
6605 
6-333 
6045 



71- 763314 

72- 773^088 

73- 78 2 S77 
74^79 2'fj63 
75^80 2'47 8 



per Cr 



per Cc 



07-72 4^300 
6S-73 4 040 

69- 74 3 

70- 75 



7^2 
3-561 



82 2 



76- 8 1 

77- 5 

78- 83 

79- 84 

80- 85 

81- 86 



1316 
I 150 

793 



83^8 

84^80 

86-91 
|87-92 
8S-93 

^9-94 



2293 

■130 
i'964 
1770 
1596 

1 437 



630 
■495 
'351 
■000 



3757 
5 4^ 
5ig\ 

4-917 
4 647 

4377 
126 

3 885 
3 653 
3'436 



3 203 
2989 
2 788 
2-585 
2 409 

2 232 
2076 

1-917 
730 
P562 



408 
P292 
1130 
-954 

782 

■621 
'469 
^348 
000 



537 



TABLE Vlir. 



Showing the Yalue of an annuity on Two Joint Lives^ 
deduced from the observations of M* De Parcieux^ 
Difference of age 10 yeai*s. 



— 


per C£Dt 


per Cent 


.Ages 


per C«Jt 


per Cent 


Ages 


per Ct 


H 

per Ct. 








31-41 


1 3*500 


12'133 


61-71 


5 '054 


4*828 




16^366 




32—42 


Id 


1 1 900 


02—72 


4 7b4 


4 578 


3-13 


13-533 


33-43 


13-055 


1 1 '778 


03-73 


4*523 


4*337 


4-14 




14^345 


34-44 


12 818 


11-587 


04-74 


4 201 


4*093 


5-13 




14-446 


35-45 


12-571 


11-385 




3 "999 


3*848 




I u / J3 


I4'498 


3o— 40 


12 312 


1 1 174 


00— /O 


3 728 


3*594 




i □ 7^0 


14-528 


37^7 


1 2*003 


10*970 


07-77 


3*471 


3*351 




16'734 




38—48 


1 r764 


10-738 


08^78 


3*233 


3*120 




ie;o3 


14*521 


39-49 


11-513 


10-512 


69-79 


2-996 


2qm 


bo-20 




1^479 


40-50 


ir230 


10-274 


7O-8O 


2793 


2709 


it m 


lO 54/ 


14 421 


4J-51 


10 '954 


10 042 


7 1 -8 1 


2*598 


2*524 


1 3^22 


1 fi'A to 


i4'336 


42-^2 


10 080 


98I7 


72—82 


^ 4dl 


2*305 


13-23 


ld'285 


14-228 


4S-53 


10*400 




73-83 


2*253 


2-195 


14~24 


16*147 


14-126 


44-54 


10*112 


9*329 




2-049 


*P99 




10 004 


14*020 


45-55 


9- 825 


9'0S3 


7%-B5 


1*853 


1-811 


16-26 


15 850 


13'909 


46-56 


525 


6*824 


70-80 


1*603 


1*627 




15724 


13-811 


47-57 


9'227 


8^500 


77-67 


1503 


1-473 


[18-28 


15 566 


13-710 


48-58 


8-935 


8*312 


78^8 


1-303 


1*279 




15'445 


13-005 


49-59 


8045 


8 000 


79-99 


1*100 


1*082 


20-30 




13-496 


50-60 


8342 


7793 


80-90 




*B95 






13^400 


51-01 


8 '030 


7 526, 


S1--9" 


727 


71? 


22-32 


15032 


13*301 


52-02 


7 730 


7'257 


82-92 


*500 


*559 


23-33 


14-893 


13-199 


53-^3 


7437 


6-992 


63-03 


*401 


-398 


34*34 


14-750 


13092 


54-04 


7' 124 


6711 


84-94 


•000 


000 




U-601 


12982 


55-^5 


809 


0-428 








2a-36 


14-446 


T2 806 


56-65 


0-496 


6 145 








27^7 


14-290 


127^9 




187 


5*804 








28-38 


14- 104 


12 6C^ 


58-08 


5-895 


5*598 










13-911 


12 455 ' 


5fH^ 


i*0ti 


5 339 1 








30-40 


13-710 


12298 




5-337 


5 088 









ti 



2 N 



5S8 



TABLE IX. 

Showing the value of an annuity on Two Joint Lives, 
deduced from the observations of M. De Parcieux. 
Difference of age 20 years* 



Ages 



per Cent 



3- 23 

4- 24 

5- 25 



6- 26 

7- 27 

8- 28 

9- 29 

10- 30|l5 

11- 31 

12- 52 
13,-33 
14^4jl5 
15-35 



17- 37 

18- 38 

19- 39 



21- 41 

22- 42 

23- 43 

24- 44 

25- 45 

26^6 

28- 48 

29- 49 

30- 50 



per Cent 



15-560 
15773 
15 876 

15*925 

15929 
15*903 
I5'86l 
784 

15-668 
15-511 
15-348 

179 
15004 

16-36 14 



822 
14-652 
14-452 
14-245 
20-401 14028 



13 821 
13-606 
13-381 
13-147 
12-902 

12647 
12-402 
12- 146 
11-901 
11-645 



13-566 
\3'7^5 
13-870 

13-929 
13-951 
13946 
13929 
13 882 

13-801 
13-684 
13-562 
13-434 
13301 

13- 162 
13-033 
12-878 
12-716 
12 545 

12-382 
12-211 
12032 
11-843 
11-645 

11-436 
11-236 
11-025 
10823 
10-611 



Ages 


n 1 

H 






)€r Cent 


per Cent 


o 1—0 1 




IV/ *x\J/ 


32—52 


11*163 


10 212 


33-53 


10-918 


10008 


34-54 


10-663 


9794 


35-55 


10-418 


9*589 




10' 1 63 










38-58 


9-625 


8-916 


39-59 


9-342 


8-673 


4^60 


9046 


8-417 




/O/ 











43-63 


8-095 


7'582 


44-64 


7762 


7*285 


45-65 


7-412 


6-972 


46-66 


7065 


6659 


47-67 


6-734 


6-360 


48-68 


6-409 


6-065 


4^69 


6-103 


5-787 


50-70 


5-807 


5517 


51-71 


5-515 


5-250 


52-72 


5-250 


5007 


53-73 


4984 


4-762 


54-74 


4-720 


4-518 


55-75 


4-470 


4-286 


56-76 


4-203 


4037 


57-77 


3943 


3794 


58-78 


3 706 


3 573 


59-79 


3-463 


3-343 


pO-80 


3-246 


3-140 



61- 81 

62- 82 

63- 83 

64- 84 

65- 85 

66- 861 

67- 87 
68<r88l 
69-89 



Ages 



per Ct 



3-039 2-944 
2-849 2-764 
2-647 2-573 
2-^ 2-346 
2-173 2-120 



71- 91 

72- 92 

73- 93 

74- 94 



per Ct 



954 

1-7^ 
528 
1-293 
70-961 1-066 

•846 
6^ 
'445 
-000 



1-9Q9 
1*729 
1-496 
1-270 
1-049 

*834 
-6S8 
-440 
'OOO 



539 



TABLE X, 



owing the vzlue of an annuity on Two Joint Lives, 
deduced from the observations of M De Parcieux^ 
Difference of age 30 years* 



Afes 



H 

per Cent 



per Cent 



Ages 



H 

per Cent. 



per Cent 



3^3 
4*34 

5^35 

0-36 
e-38 

1O-40 

ll^l 
12-42 
13^3 

14- 44 

15- 45 

16- 46 

17- 47 

18- 48 

2O-50 

21^1 
2%-52 

23- 53 

24- 54 

25- 55 

26- 56 

27- 57 
2&-5B 
29-59 
3O^0 

31-61 
32^02 

33- ^3 

34- 64 

35- 65 



14605 
14761 
14-813 

14*810 
14764 
14'662 
14^542 
14-384 

14*186 
13 946 
13 694 
13 432 
13-158 

12-872 
13*611 
12339 
12076 

ireoi 

ir55i 
ir3i3 

11-064 
10805 
10557 

10-298 
10029 

97^ 
9218 

8 '924 
8 '01 7 
8-3 18 
8-005 
7'67B 



12893 
13 048 
13*112 

13' 130 
13*111 
13 043 
12-960 
12 843 

12*690 
12 498 
12 296 
12'084 
11 860 

11 624 
UHTO 
11*185 
10968 
10739 

10 532 
J0335 
10 128 

9-911 
9702 

9484 
9'255 
9^034 
8'803 
S'56l 

8-306 
8*038 

7775 
7*499 
7*207 



3&-66 

38- 68 

39- 69 
40^70 

41-^71 
42^72 

43- 73 

44- 74 

45- 75 

46- 76 

47- 77 

48- 78 

49- 79 
50^0 

51- 81 

52- 82 

53- 83 

54r-84 

55^5 

50- 86 

57- ^7 

58- 88 

59- 89 

6a-9u 

di-91 
6i-92 
63-C^ 
64^ 



7357 
7 043 
6-726 
6 420 
6 127 

5*828 
5 '548 
5 '268 
4990 
47 18 

4-427 
4-152 
3 '892 
3-632 
3 3 99 

3*182 

3-991 
2780 
2-533 
2296 

2072 

1 877 
1-629 
1-381 
1*138 

•p04 
^686 
•467 
-000 



6*920 

6639 
6353 
6076 
5*811 

5-538 
5*382 
5025 
4770 
4*518 

4248 

3*991 
3-748 
3-503 
3-284 

3 030 
2899 

2700 

2-464 
2-238 

2-023 
1*836 
1596 
1*356 
1*119 

891 
677 
'463 
•000 



330 

TABLE III. 



Showing the Number of Persons living and dying at 
every age, according to the observations of M. Dc 
Parcieux. 



Age 


Living ] 


>ying 


Age 


Living 1 


Dying 



Age 


Living 


Dying 


3 


1000 


30 


34 


702 


8 


'65 


395 


15 


4 


970 


22 


35 


694 


8 


66 


380 


16 


5 


948 


18 


36 


686 


8 


67 


364 


17 


6 


930 


15 


37 


678 


7 


68 


347 


18 


7 


915 


13 


38 


671 


7 


^9 


329 


19 


8 


902 


12 


39 


664 


7 


70 


310 


19 


9 


890 


10 


40 


657 


7 


71 


291 


20 


10 


880 


8 


41 


650 


7 


72 


271 


20 


11 


872 


6 


42 


643 


7 


73 


251 


20 


12 


866 


6 


43 


636 


7 


74 


231 


20 


13 


860 


6 


44 


629 


7 


75 


211 


19 


14 


854 


6 


45 


622 


7 


76 


192 


19 


15 


848 


6 


46 


615 


8 


77 


173 


19 


16 


84Z 


7 


47 


607 


8 


78 


154 


18 


1 ^7 
1/ 


000 


7 


A Q 


599 


9 


79 


lou 


Id 


18 


828 


7 


49 


590 


9 


80 


118 


17 


19 


821 


7 


50 


581 


10 


81 


101 


16 


20 


814 


8 


51 


571 


11 


82 


85 


14 


21 


806 


8 


52 


560 ^ 


11 


83 


71 


12 


22 


798 


8 


53 


549 


11 


84 


59 


11 


23 


790 


8 


54 


538 


12 


85 


48 


10 


24 


782 


8 


55 


526 


12 


86 


38 


9 


25 


774 


8 


56 


514 


12 


87 


29 


7 


26 


766 


8 


57 


502 


13 


88 


22 


6 


27 


758 


8 


58 


489 


13 


89 


16 


5i 


28 


750 


8 


59 


476 


13 


90 


11 


4 


29 


742 


8 


60 


463 


13 


91 


7 


3 


30 


734 


8 


61 


.450 


13 


92 


4 


2 


31 


726 


8 


62 


437 


14 


93 


2 


1 


32 


718 


8 


63 


423 


14 


94 


1 


1 


33 


710 


8 


64 


409 


14 


95 
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T A B L E IV. 

Showing the Expectation of LifCf according to the. , 
observations of M. De Parcieux. 



Age 


Expectation 


Age 


Expectation 


Age 


Expectation 


3 


4771 


34 


31-52 


65 


11-26 


4 


48-17 


35 


30-88 


66 


10-69 


5 


48-27 


36 


30-23 


67 


1014 


6 


48-20 


37 


29-58 


68 


9*61 


7 


47*98 


38 


28-89 


69 


9-11 


8 


47-66 


39 


28-18 


70 


8-64 


9 


47*30 


40 


27-48 


71 


8-17 


10 


46-83 


41 


26-77 


72 


773 


11 


46-26 


42 


2606 


73 


731 


12 


45-58 


43 


25-34 


74 


6-90 


13 


44-89 


44 


24-62 


75 


6-50 


14 


44-20 


45 


23-89 


76 


6-10 


15 


43-51 


46 


2315 


77 


571 


16 


42-82 


47 


22-45 


78 


5-36 


17 


42-17 


48 


21*74 


79 


500. 


18 


41-52 


49 


21 07 


80 


4-69 


19 


40-87 


50 


2038 


81 


4-39 


20 


40-22 


51 


1973 


82 


401 


21 


3962 


52 


1911 


83 


3-84 


22 


3900 


53 


18-48 


84 


3-52 


23 


3840 


54 


1785 


85 


3-21 


24 


37*78 


55 


17*25 


86 ' 


2-92 


25 


3717 


56 


16-64 


87 


2-67 


26 


36-55 


57 


1602 


88 


2-36 


27 


35-93 


58 


15-44 


89 


2-06 


28 


35-30 


59 


14-84 


90 


1-77 


29 


34-69 


60 


14-25 


91 


1-50 


30 


3406 


61 


13-65 


92 


125 


31 


33-29 


62 


13-04 


93 


1-00 


32 


32-80 


63 


12-43 


94 


-00 


33 


3216 


64 


11-86 


. 
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TABLE V. 

Showing the value of an nniiuity on a Sin^lo L'fe, de- 
duced from tlie (;bscn-atIo:is of Dc Van lcux. 



Aires 


per Cent 


f)t'r Ceiu 


4 

per Crnt 


3 


22028 


1 p-ybo 


18'24'i 


4 


223<f() 


2(>3I9 


18 55p 


5 


22-597 


20 5Jb 


18 7^(> 


(5 


2272(5 


20r'47 


J 8-877 


7 


22 79 1 


20720 


1 8p53 


8 


22-hia 


20 764 


18 opO' 


9 


'li 8 5 


-20770 




IQ 


227^>0' 


207^2 


lp008 


11 


22()(>4 


20 665 


18'p4p 


12 




20 5od 


18 844 


13 


223-13 


•'0-40.J 


18 7:54 


14 


22- 175 


•20 200 


18 020 


15 




20 123 


18 502 


16 


2r8?3 


'PP7o 


183bO 


i; 


21 606 


lpH4p 


18 275 


18 


21 505 


Jp7i7 


18 107 


»9 


21 3Jfp 


U)5M 


18 054 






Ip •141 


17 p: 8 


21 


21020 


lp32l 


17 841 


22 


20S< 7 


\r 


17 ;4o 


2:i 


2<>7' 1 


1P071 


I7a<7 


24 




18V40 


17 5oO 


25 


10*360 


I8{S05 


17 420 


26 


20 2 i r 


18-667 


17:^06 


27 


iOt)43 


1 S-5^4 


17188 


28 


ip\s04 


lbv;7 




29 


Ip681 


18 225 


U CMO 


30 


194<|2 


l8iHip 


I6bl0 


31 


IpiOS 




16 675 


32 


ipopp 


17 741 


^16 5.S5 


:i3 


lSbp3 


I7.v^ 


i6\itio 


34 


18 0^*2 


I7 3p0 j 


16240 


35 


18 4i^ 


17 207 . 


lOt)$4 



ner IVnt 



opr Cot 



(5 

I»€r Qrm\ 



\<)7ryQ 

J 7 2J3 

1 7-3.57 

i7-4:i5 

J 7 482 
173 5 
17 "^ 1 2 

17468 
173^50 

17-289 

17* 104 
I7CHJ5 

l6p()i 
l6(K>5 

I 16615 
I 16721 
I 16624 

I 16 •>44 

: 10 4U2 

' 16.^77 
; lL»2b9 

] MvKM 
I IfVUiO 
I 15 005 

: i5-8nt> 

I 15(H|? 

i 15 57b 
i 15 4'JO 
■ 15 338 
I *> J! i 
i ^5 C7S 



,0 4-5 

5 752 
5-pjJ 

6 im 

6 I2J 
6 171 
(; 2< 
6213 

6 17P 
6 106 
r;o2() 
5 JH.O 
5 b05 

5777 
5 705 
;i (ixp 
> 5./1 
5 46p 

5402 

5 

5\'U5 
5 liki 
5 1 17 

5C3p 
4057 
4b7j 
4 7 -^5 
4 (Xi3 

4 5p8 
4 4tip 
4 JiJ5 

14 2-7 
I-t-175 



^45 



TABLE XIV. 

lowing the Number of Persons living and dying at 
every age, according to the observations made in 
Sweden. 



Ages 


Males 


Females 


Lives in general 


ivmg 


liying 








Jjytng 





10000 


2300 


10000 


2000 


10000 




1 


7700 


500 


7910 


518 


7805 


509 


2 




337 


73 Q2 


350 




QAA 

o*rk 


3 


6863 


240 


7042 


250 


6ni2 


OAK 


4 


6623 




fi702 




fi707 


X*tO 


5 


64/3 


125 




120 


6iS64. 


122 


6 


6348 


105 


6537 


105 


6442 


105 


7 




on 




n't 




R7 


8 


6l53 




6347 


70 


^10 


7<l 


9 








Uv> 






10 














11 


5958 


45 


6165 


46 


6061 


45 


12 


5913 


45 


6119 


40 


6016 


42 




5868 


40 


6079 


35 


5974 


38 


14 


5628 


40 


6044 


35 


5936 


37 


15 


5788 


39 


60Q9 


35 


5899 


37 


\6 


5749 


39 


5974 


40 


5862 


40 


17 


5710 


39 


J934 


40 


5822 


40 


18 


5671 


44 


5894 


42 


5782 


42 


19 


5627 


44 


5852 


43 


5740 


43 


20 


5583 


50 


5809 


43 


5697 


47 


21 


5533 


50 


5766 


43 


5650 


47 


22 


5483 


50 


5723 


43 


5603 


48 


23 


5433 


55 


5680 


44 




48 


24 


5378 


55 


5636 


45 


5507 


50 


2J 


5323 


55 


5591 


45 


5457 


50 


26 


5268 


55 


5546 


50 


5407 


52 


27 


5213 


55 


5496 


52 


5355 


54 


28 


5158 


55 


5444 


55 


5301 


55 


29 


5103 


' 56 


5389 


55 


5246 


55 


30 


5049 


59 


5334 


60 


5191 


59 



-.1 
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TABLE V. 



Showing the value of an annuity on a Siniilo Life, de- 
duced from tlie (;bscn'atio:is of M, Df Pardfux. 



1 

Ages 


3 

per C^nt 


per Cent 


4 

per Cent 


41 

T^er i Viit 


r, 

ner Ce \t 


G 


3 
4 

5 


22028 
223(^) 
22-597 


19-980 
20319 
20 5J8 


18242 
18 559 
18 7-J9 


16756 
17i)52 
J7 2J3 


15 4-5 
15752 
15 9'JJ 


13 391 
13 0:^3 
lo 787 


6 
7 

8 

9 
10 


2272(5 
22791 
22-813 

'lis: 5 

22766 


20-f;47 
20720 
20 754 
20770 
20742 


18 877 

1 8-953 
18096 

19 008 


17357 
17435 
J7**82 
175 5 
17^12 


16 0^13 
16 121 
16 171 
10 2(Ky 
16213 


13 817 
13 -(72 

14 024 
14066 
14079 


11 
12 
13 
14 
15 


22(>64 
U50() 
22-34;) 
22- 175 
22 002 


20 665 
20 5oU 

vo-4o:j 

20 266 
20 123 


1 8-949 

18-844 
18 734 
18-620 
18 502 


17-468 
l7 3Mi 
17-2^9 

17* 194 
17095 


16179 
16 106 

ir;o29 
15949 

15 b65 


14 061 
1^(,07 
13 (51 
13-892 
13 830 


I6 
17 
18 

19 
20 


21-833 
21606 
21 "505 
21 33p 
21-108 


ipf)76 

19849 
19717 

19-441 


i83eo 

18 275 
I8I67 
! 8054 
17 9: '8 


16-991 
16905 
I6bi5 
16721 
16 624 


15'777 
15 705 
15 0x9 
15 5. / I 
15 469 


13 765 
13 713 
13 058 
13 (X)l 

1 U 1A 1 
I w#*f J 


21 
22 
23 
24 
25 


21 020 

20 S07 
20 7 ! I 
20 550 
'-40-386 


19321 

UM97 

»907i 
18'940 
18 805 


17841 
40 
17 637 

17 5oO 
17420 


16544 
J6 4ui 

Ju 2by 

lUlijii 


15 40U 
15 3.>6 
15%'65 
15493 
15 117 


13 4(f6 
l,i 450 
13 -401' 
13 350 
13 298 


26' 

V 
28 
29' 

30* 


20217 
^0*043 
19-864 
1 9 68 1 
19492 


18667 
18-5-24 
18 377 
18 225 
1 8-069 


17.^06 
17-188 

10940 
16810 


16- KM 
16-(KX) 
I5g05 
15-800 
15-691 


15 039 
14 057 
14 873 
14 785 
14-693 


13 243 
13-185 
13 120 
13 063 
12fi98 


31 
32 
33 
34 
35 


19298 

19099 
18 893 
I8'682 
18-464 


17-907 
17741 

17 5a8 
17390 
17-207 


16 675 
}<)5d5 
16 390. 
16 240 
16084 


15-578 
15 460 
15-338 
15 211 
15078 


14 598 
14 499 
14 395 
14287 
14175 


12 930 
12 858 
12 783 
12704 
12 622 
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TABLE V Continued. 



Age* 








44 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 


per Cent 


per Gent 


36 


18-240 


17017 


15-922 


14941 


14 057 


12-535 


37 


iS(X)q 


16-820 


15755 


14-797 


13-934 


12 444 


38 


4 7 742 


10590 


\5'556 


14624 


13783 


12 329 




17-407 


10352 


15 349 


14 444 


13 625 


12206 


40 


17 183 


16'* 105 


15133 


14-254 


13-459 


1 2-076 


41 


166SO 


15-848 


14-(K)7 


14 056 


13-284 


11 939 


42 


16 585 


15-581 


14-673 


13-849 


13100 


11793 


43 


16271 


15J04 


14-427 


13-031 


I29O6 


11-638 


44 


I5p4() 


15010 


14 171 


13-403 


12702 


11-473 


Ak 
40 




14-716 


13-904 


13 164 


12-'487 


11*299 


46 


15 2Cit) 


14-405 


13-625 


1291a 


12-261 


11 113 


47 


14-1)25 


1 1105 


13-357 


li-072 


c 12-044 


10935 


48 


14578 


13794 


13076 


12419 


11-815 


10 746 


49 


14 244 


13 494 


12 807 


J2176 . 


11 595 


10564 


9U 


13-899 


13-1> 3 


12-526 


1 1*921 


11 363 


10 37^ 


51 


\3'5()7 


12-883 


12-255 


11675 


11140 


10 187 


52 


13-248 


. 12-596 


. 11-095 


. 11-440 


. 10927 


10010 


53 


12919 


12 298 


1 1 725 


11 195 


10703 


9823 


54 


12-579 


n-9!-:9 


11 413 


. 10038 


10 468 


9*625 




12*252 


1 1 '692 


1 1*173 


10-691 


10 242 


9-436 


56 


11-914 


1 1-383 




10-433 


10 006 


9235 


57 


11-565 


ll(>Oo 


10-597 


\0 Vl3 


9757 


9024 


58 


1 1 228 


107^5 


10-314 


9-002 


9*517 


8 8I9 


59 


10881 


10-43() 


10020 


631 


9266 


8604 


oo 


10 5i2 


10 104 


9713 


9346 


9003 


8-376 


61 


10 151 


97^>0 


9393 


9049 


8726 


8135 


62 


9706 


9402 


9000 


8738 


8435 


7-88O 


63 


9392 


9053 


8-734 


8-433 


8- 150 


76-29 


64 


9005 


8601 


8 391 


8114 


7*850 


7-36J 


6s 


8-6ai 


8-31-4 


8O39 


7 780 


7-535 


7 082 


66 


8-212 


7944 


7-691 


7 451 


7-224 


6803 


67 


7 830 


7 584 


7*350 


7 129 


6-9 18 


0528 


OS 


7^00 


7 -234 


7019 


6814 


6620 


6259 


(H) 


7 104 


08f)6 


6-699 


6-511 


6 331 


5997 


70 


6 706 


0575 


6394 


6-221 


6055 


5747 


71 


6 424 


0-25O 


6 084 


5925 


5773 


5*469 


7i 


6 105 


5-946 


5-794 


5048 


5 505 


5 2-18 


73 


57H9 


5 644 


5-506 


5*373 


5-246 


5006 


74 


5479 


5-348 


5 222 


5 101 


4985 


4-766 


75 


5173 


5060 


4-945 


4-836 


4-730 


4 531 
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TABLE XV. 

Showiag the ExpeiMikn of Lif^ de4uced ffom the 
ohsemtiQns made in Sweckn* 



1 

2 
3 
4 
5 

6 

; 

8 

9 
10 

II 

12 

13 

\^ 
16 

17 
18 

20 

21 
22 

23 
24 

25 

2d 

V 

'iS 

29 



43 83 

45 57 
45 

45 50 
45 2fi 
44-9i 

44 46 
43 -^4 

43 26 
42 58 

4rf)i 

4r24 
40^5ti; 

3983 
3»39 

36()5 

36*28 
35*62 
3496 
34-30 

3363 

32 08 
32 32 
6t) 
3100 
3034 



4400 
46 05 
473 1 
48 04 
4Sp0 

47-87 
4 7 '64 
47'2S 
46 80 
4625 

45-55 
44 85 
44 J 5 
43-46 

4204 
4131 
40-50 
3987 
39 15 

38Ma 
3772 

37^1 
3629 

35^58 

34 GO 
34 iil 
33 53 
32-85 

3a 17 



Live? in 
^tieml 



4295 

44 92 
46 1 J 
4676 
4679 

46 60 
46 43 
400; 
4561 

45 07 

44-38 
43 70 
43 01 
42-33 
41*64 

40 92 I 
4019 
3947 
38-74 

38 02 

37-33 
3664 
3596 
35 27 

34-55! 

33-91 
33 '23 
32 56 
31-88 
3121 







Females 


31 


mog 


31 fi4 


32 


2^04 


30-91 


33 


2^39 


3&28 


34 

* 




-fy W 








36 


26 43 


28^26 


37 


25 76 


27-50 


38 


25 09 


3674 






3£5 97 


40 


23 '75 




41 


2315 


24-68 


42 


23-54 


2475 






'J^j 02 


44 


21-32 


2310 


45 


2P71 


2257 


46 


20 12 


21-91 


47 


1952 


21-24 


48 


I892 


20-58 


49 


18-32 


»993 


50 


1771 


19-26! 


51 


17 17 


18*64 


52 


16 63 


1801 


53 


UrQB 


1739 


54 


15-53 


1677 


55 


1496 


16-15 


56 


14 43 


15*53 


57 


13-87 


1492 


58 


13 33 


14 31 




12-79 


1369 


m 
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TABLE XV Continued. 



Ara 


Males 


Females 


Lives in 


Ages 


Males 


Females 


LiTes in 






general 






general 


61 


1172 


12-56 


121*1 


81 


396 


413 


4*01 


62 


1 1-21 


1204 


11-62 


82 


3*69 


3-84 


380 


63 


10-73 


11 52 


11*11 


83 


S-45 


359 


3-57 


04 


10*26 


11*01 


lO'6i 


84 


3*30 


3*42 


3*39 




9^8 


10*49 


10*10 


85 


8*16 


3*40 


3*23 


66 


9*30 


9*97 


9*62 


86 


304 


3-34 


3-09 


67 


6-84 


9*46 


915 


87 


2*88 


322 


292 


68 


8*40 


8*04 


8*67 


88 


2*64 


3*05 


271 


6& 


799 


8-42 


8*20 


89 


2*34 


2-82 


2*43 


70 


7-60 


791 


772 


90 


2-02 


2*55 


2-05 


71 




7-53 


7-32 


gi 


1-73 


2'2f 


171 


72 


6-87 


716 


6*89 


92 


1*38 


193 


1-40 


73 


6-53 


6*78 


6-53 


93 


1-00 


1-64 


1*23 


74 


6*22 


640 


623 


94 


73 


1-35 


1-10 


75 


3-89 


603 


591 


95 


•00 


107 


1 00 


76 


S'66 


5*73 


5-59 


96 


•do 


•83 


•00 


77 


6'2M 


5*43 


5-28 


97 


•00 


•00 


•00 


78 


492 


5-11 


4*96 








79 


4-«9 


4-79 


4-61 










80 


4-27 


4*47 


4*28 
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TABLE XVI. 

Showing the value of an annuity on a Single Life, at 
every age (Male or Female), deduced frpm the db^ 
nervations ipade iti Sweden. 





Males 


Females 


Age» 


.; 4 


5 


4 


5 


per Cent 


per Cent 


per Cent 


per Cent 


1 


xu OUo ■ 




lu OZU 




2 


1 *7'Kl K ft 


14778 


17 719 


10 Uo4 


3 


J/ yao 


15 J79 


lo o44 


10 0/1 


4 




1 H-fiOA 


lo 70U , 


xo yox 


5 


18503 


15786 


18027 


l6'OQ8 


6 


1 Q'^OkO 


10 yui 




lu zUo 


7 


lo ay a 


1^ 977 


1 rk* t Q 1 
19 l"^! 


10 ^1 


8 


1 Q«>>VO tt 

lo /2o 


10 (721 


19 lOJ 


IQ ooiO 


9 


lo 




ly 101 




10 


18-674 


1(5014 


19109 


16-325 


11 


18600 


15-970 


10 041 


16-286 




18*491 


15896 


18-952 


16229 


13 


18378 


158 9 


18*840 


16*153 


14 


18-246 


15 724 


18 7Q7 


16059 


15 


18105 


15-624 


18-568 


15*960 


16 


17*958 


15-517 


18-424 


15-856 


17 


17803 


15404 


18-290 


15-761 


18 


17*643 


15285 


18 151 


15-6^ 


19 


17492 


15-175 


18013 


15*563 


20 


17335 


15-059 


17 872 


15*462 


21 


17192 


14*955 


17725 


15*356 


22 


17042 


14-846 


17573 


15-245 


23 


16-887 


14-732 


1 7*414 


15-129 


24 


16742 


14*627 


17*252 


15009 


25 


16592^ 


14-517 


17087 


14*886 


26 


16-436 


14*402 


16915 


14757 


27 


16-274 


14*282 


16751 


14-636 


28 


16-105 


14 156 


16-588 


14*515 


29 


15930 


14024 1 


10 427 


14*396 


30 


J 5751 


^.3*889 j 


16201 


14272 
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TABLE XVI Continued. 





Males 


Females 


Ages 


4 


3 


4 


5 


per Cent 


per Cent 


per Cent 


per Cent 


31 


15' 575 


13*756 


16' 104 


14-156 


32 


15'3g5 


13 619 


15*941 


14*035 


33 


15*208 


13477 


15787 


13*923 


34 


15'0]4 


13*327 


15*629 


13*806 


35 


14*812 


13*170 






36 


14'601 


13*006 


15*278 


13*542 


37 


14*382 


12*833 


15*C^0 


13*382 


38 


14'154 


12*652 


14*854 


13*213 


39 


13*916 


12*462 


14*629 


13 036 


40 


13*668 


12*261 






41 


13*426 


12*065 


14*185 


12*687 


42 


13*196 


11*880 


*3*994 


12*538 


43 


12*984 


11*710 


13*798 


12*:<87 


44 


12763 


11*532 


13*596 


12*229 


45 


12*535 


J. J. 0*k/ 




!■« xJUl 


46 


12297 


11*153' 


13*151 


11*876 


47 


12*051 


10951 


12 894 


11*668 


48 


11 795 


10*738 


12*620 


11*443 


49 


11*528 


.10*516 


12*333 


11*205 


50 


11*267 


10*208 


12*049 


10*970 


51 


11 030 


10* 100 


11*769 


10737 


52 


10*785 


9-895 


11*492 


10507 


53 


10*531 


9'682 


11 220 


10*280 


54 


ia269 


9*460 


10*9:^7 


10 042 


55 


9998 


9229 


10642 


9792 


56 


9717 


8*988 


10*334 


9*529 


57 


9'425 


8*7^6 


10012 


9*253 


58 


9* '40 


8*489 


9't92 


8 97a 


59 


8'8^ 


' 8*232 


9*358 


8*684 


60 


8*540 


7963 


9*039 


8*406 


61 


8*241 


7700. 


8*739 


8*144 


62 


7950 


7*442 


8*453 


7*695 


63 


7669 


rii^ 


S U >6 


7 643 


64 


7-382 


6938 


7*870 


7*382 


65 


7090 


6^6 


7'566 


7111 



t 



TABLE XVI Continued. 





Main 


Females 


Ages 






4? 


t 
5 


per Cent 


per Cent 


per Cent 


Mr Cent 


DO 


6793 


6-408 


7*252 


6-831 


67 


6-489 


6134 


6930 


6-541 


68 


. 6 201 


5*872 


6596 


623d 


6b 


5933 


5-628 


6*253 


592a 


TO 


5*670 


5 389 


5 897 


5599 


^■r 1 
/I 


5-418 


5*158 


5*564 


6-293 


72 


5180 


4*940 


5-261 


6013 


73 


4*940 


4*719 


4*998 


4-770 


74 


4724 


4*521 




4581 


75 


4*487 


4*302 


4*582 


4*388 


70 


4*258 


4084 


4*3^ 


4*189 


77 


4024 


3*871 


4145 


3-983 


78 


3*768 


3-631 


3-913 


37^ 


7Q 


3-5J2 


3390 


3-668 


3-536 


80 


3*260 


3*152 


3-402 


3-285 


ox 


3017 


2*921 


3-14S 


3-Otl 




2*792 


2706 


2*905 


2-811 


(fa 


2*600 


2*528 


2-699 


2*615 


84 


l?-473 


2*403 


2-559 


2^480 


85 


2*371 


2*306 


2*552 


2-476 


80 


2*281 


2*222 


2-518 


2446 


87 


2*154 


2*103 


2-431 


2365 


88 


1*955 


1-912 


2*294 


2236 


89 


1-698 


1*664 


2-108 


2059 


90 


1*417 


1-392 


1*873 


1*838 


91 


1 154 


1-136 


1*628 


1-596 


92 


•835 


-824 


1-349 


1-325 


93 


•477 


•471 


1-071 


1:054 


94 


•240 


-238 


799 


788 


9« 


•000 


000 


•544 


•537 


96 


*000 


•000 


•320 


-317 




TABLE Xm 

Showing the value of an aimuity on Two Jdint Lives, 
deduced from the observations (among Males and 
Females collectively) made in Sweden. 

Difference of age O years. 



Age 


4 

per Cent 


Coin- 
mon 
Age 


4 1 

percent 


moo 
Age 


4 

per Cent 


Com 
moD 
Age 


4 

per Cept 


I 


12 252 


as 


13'671 


51 


8*469 




2*490 




AO 






1 




77 


At d^bV 








|Q*QOQ 1 


1 fi^ 


7 99* 


70 




A 




OA 


1Q*|/1Q 1 

Id i4H 1 


0* 


7 740 


79 


1 •nfi'7 


o 


AO 0// 






C«k 
90 


7 ^SP 




1 / «>c> 


6 


15-820 


31 


12*795 


56 


7*229 


81 


1*600 


7 


16003 


32 


12-624 


57 


6954 


82 


1*472 


8 


16109 


33 


12*456 


1 58 


6*678 


83 


1*364 


9 


16152 


34 


12-286 


59 


6*388 


84 


1*276 


10 


16141 


35 


12109 


60 


6*104 


85 


1-212 




16087 


36 


11*904 


61 


5*844 


86 


1 172 


12 


15*982 


37 


11-683 


62 


5*600 


«7 


1127 


13 


15-8^ 


38 


11*452 


63 


5*367 


88 


1071 


H 


15 701 


39 


11*209 


64 


5-128 


89 


•949 


15 


15:53i5 


40 


10*964 


65 


4*881 


90 


7I8 


16 


U'SQl 


41 


10*732 


66 


4-626 


91 


•516 


17 


15196 


42 


10531 


67 


4*362 


92 


•326 


18 


15023 


43 


10-346 


68 


4*103 


93 


•236 


19 


14-854 


44 


10* 1 54 


69 


3*851 


94 


•190 


2Q 


14*682 


45 


9954 


70 


3593 


95 


024 


21 


14*525 


46 


9736 


71 


3-345 


90 


•000 


22 


14360 


47 


9497 


72 


3*128 






23 


14194 


48 


9-236 


73 


2-9^5 






24 


1402Q 


49 


8*966 


74 


2797 






25 


13-849 


50 


8707 


75 


2-648 







TABLE XVIII. 

Showing the value of an annuity on Two Joint LiveSf 
deduced from the observations (among Males imd 
Females collectively) made in Sweden^ 
DiflFerence of age 6 years. 





* j 


1 ^ 


• * 1 






1- 7 

2- a 

3- 9 

4- 10 

5- 11 


139S9 

14/80 

15323 
15-685 
15 817 


31^7 

32- ^a 

33- 3g 

34- 40 

35- ^1 


12 192 
ir988 
11779 

11-508 
U361 1 


ei-67 

02-68 
6J-69 

64-?ij 


4 984 
4729 
4-482 
4 23 J 
3'982 


6-12 

7^13 

8- 14 

9- ^5 
10-16 


im^T 
%mm 

15 824 

15729 


39-45 

40^6 


mm 

lasip 

1^286 


\ef-7a 

66^4 

69- 75 

70- 76 


3tM 

3'340 

3147 
2946 


ii'-i; ' 

12^18 

14r-20 
15-31 


15-477 

15\H27 
15-ld4 
15*001 


41- 47 

42- 48 

43- 49 

44- 50 

45- ^1 


10040 

9813 
9'581 
9*351 
9129 


71- 77 

72- 78 

73- 79 

7S^i 


2752 
2*558 
2*355 
3*173 

mf 


16- 22 

17- 23 
lfi-24 

19- 25 

20- 26 , 


14 S32 

14 eoo 

14320 
, 1*1*1:: 1 


46- 52 

47- 53 

4jH55 

\mm 


S'S97 
8'658 
B-402 
8" 130 


76- 82 

77- 63 

78- 84 


1*877 
1756 ' 
1 639 
1*534 

a^itf 


21-27 
22 2S 

23- 20 

24- 30 

; 25^1 


1^'976 
13 B07 
13-035 
IS 455 
, 13 2d4 


51^7 
52-58 

54^ 
55-61 


7'6i3 
7"35i 
7083 
6 814 
6555 


81'S7 
S2-B8 

83- 89 

84- 90 

85- 91 


1-320 
1 225 
1094 
■902 
725 


26-32 
27^3 

29-35 


13-106 
, 13 935 

, latm 

12-586 
12390 


55^2 
57-63 
56M» 
59^5 
60^ 


e-290 

d045 
5780 
5-519 

5 240 


S6-92 

87- 93 

88- 94 


•556 
•459 

^396 
'364 
-000 



55S 



TABLE XIX. 

Showing the value of an annuity on Two Joint Lives^ 
deduced from the observations (among Males and 
Females collectively) made in Sweden. 

Difference of age 12 years. 





4 




4 




4 




per Gent 


per Oen.t 


per C^fit 


1-13 




31-43 


11-359 


61-73 1 


3037 






33^-44 


11 170 


03^4 


3747 






33-H45 


10*978 


63-^75 


3-563 




15*359 


34^ 


10775 




3370 


5-17 


15*326 


35-47 


10*557 


Q^77 


3 180 I 




J5'354 


36-48 


10-314 


66^78 


3 974 : 


7-19 


15 351 


37-*9 






2 743 


8^20 


15310 


38-50 


9 805 


68-80 


2*514 


9^21 


15'244 


39^1 


9558 


6i9-8l 


2-324 


^ 10-22 


15-149 


40-52 


93O8 


70-82 


2 155 




15 033 


41-53 


9O66 


71-83 


2004 


12-24 




AO— ^4. 

*t i— J 1' 








13^25 




43-55 


B-597 




1 7<58 


14-^26 


14'5fj6 


44^ ^'i 


8354 


M^86" 


1^693 




14393 


45-57 


a 101 


75-37 


1-605 




14-216 


46-58 


7*841 


76-88 


1'4()7 




14*042 ' 


47-59 


7563 


77-^9 








48-60 


7'261 


7*^90 






13'6S7 


49-61 


7 008 


79-^Ji 






13 512 


50-62 


6749 




, *£i38 




13-345 


51-63 


&505 


81-^3 


1 '511 


aSM4 


13- 173 




6-356 


83-$4 


'427 




l^W7 




6-004 


83^ 


-379 




12801 


54-66 


5 743 


84-96 


000 


25-37 


12599 




5'474 




25-38 


1 2-387 




5'204 






27-39 


J 2 170 


57-6P 


4936 






2S-40 


11*953 


58-70 


4-664 






29^1 


11743 


5^71 


4-^05 






3t>^ 


11-443 


flO-73 


4*149 




'V 



3p 



tABLE tt. 

StidvAntg the Vdtue df an annuity m Two JckA LiveBi 
deddd^ ftotti At observations (amoiDg Mdes and 
Females collectiv^ely ) made in Stoeden. 
JXSkmm of ag^ I* years. 



Age* 

t 9 * 


J. 

|wr Cent 


Ages 


# 




* 1 




i3'3S$ 


31— 


Il0'355 


61-70 ' 


2'07k 


i a^ao 




32^50 


10 128 


62-80 " 


2 , 




33^51 


9'0O5 


63-81 


2-557 




14671 


34-52 


9679 


64-82 ' 


2 3g<5 




i4'?25 


35^3 


9'45d 


' 




is-34 




36-54 ' 




6&-S4 ' 






14727 


37-55 


8-951 




2010 


h-26 


l4'673 


38-56 


8 683 




i-gio 






iJtH57 


8'404 


^9-87 , 




10-^28 


14-484 


40-58 


8124 


70-68 


1-661 


, 11-29 




41-59 


7 639 




1 404^ 




14'202 


42-60 


7*569 


72-90 : 


1*1 89 




14-045 


43-61 


7-318 


73-91 : 


-pa? 




131374 


44-^2 


7075 


74-92 






13 700 


45-63 


6836 


75-93 


•575 


10-34 


13 520 


46-64 


1 6 586 


76-94 


'481 




13340 


47-65 


6323 


77-95 




18^36 


J3'U J 


43-66 


6048 


7&-96 




19-^37 


12^)34 




5704 






12)20 


50-68 


5-487 






21 --St) 


12-505 


51-69 


5 221 






22-^0 


12'2B6 


52-70 


4^g53 1 








12073 


53^71 


46^ 






24-42 


11-873 


54-72 


4*455 






35^ 


11663 


55-73 


4^231 






26-44. 


H'485 


36-74 


4*013 








il*284 


57-75 


3 844 








11-072 


58^76 


3 637 








10847 




3^430 








lo-eoe 1 




3^210 






- aj 













I 

TABLE XXL 

Sbowing the value of an annuity on Two Joint I4Y0§b 
liediicgd from the observations (anKmg Males ^nd 
Females collectively) made in Sweden. 

i l Bl|ipHTP ofage24year» 





1 *■ 




4 1 

per Cmt 




tm 


1—25 
3-27 


12832 
13 '409 
1J77B 
14tK^ 
1411S7 


2fr^0 
27^1 

2j|-5S 
30-M 


10-3^ 
9-413 


51-75 
I 52^7S 

1 53-77 1 
54-7« 

s^79 


4 008 

3-808 

3tia5 

3339 


IM? 
10^ , 


14033 
14"006 

13'fl44 

19-^41 


31-55 ' 

33-^.57 
1 34^8 


8 651 
8'389 
8^114 


56-80 
58-83 

sg^ 


4' 7 III 

2*335 

2*248 


iMf 

14- 38 

15- 39 


1S*428 

18^34 

12798 1 


30-ao 

37- 61 

38- 62 

40-^4 


7-633 

7033 

67U3 


61- 65 

62- 66 

64-88 ; 


2'135 

31087 
1926 
1790 

I 585 


1^-4! 
18-^2 
19^3 
20-44 


12570 
13-351 
12-140 
11-951 
11751 


41^5 

42- 6itl 

43- 67 
44^8 
45-69 


6-4<*2 

5957 

5639 
5-426 


07^1 

6c>-93 
70-94 


1 290 
1017 

•6!7 

514 


21-45 
22~4t} 
23-47 

3^ 


11-550 
U 335 
11 107 
10 SG"2 
10*612 


46- 70 

47- 71 

48- 72 
4f-H73 
50-74 


5 153 
4-884 
4*633 
4399 
4'205 


71-95 


•441 



TABLE XXII. 

Showing the value of an annuity on Two Jcint Livec^ 
deduci^d from the observations (among Males and 
Females collectively) made in Sweden. 

'Difference of age 80 years. 



Ages 


4 . 
per Cent 


Ages 


4 

per Cent 


Ages 


4 

per Cent 


1 O Y 

l-— 31 


iz 190 


20-50 


9'080 


51—81 




2-32 


12730 


27—57' 


8*807 


52-82 


2*623 


3-^3 


13 066 


28-58 


8*534 


53-83 


2*475 




13*264 




8:250 


54-84 


2-344 


5-35 


13 '277 


30-60 


7*067 




2*232 




13*242 


31-^1 


7'702 


56-86 


2*130 


7-^7 


131 70 


32-62 


7-446 


57-87 


2010 


8-38 


13059 


33-63 


7196 


58-68 


1-864 


^9 


12913 


34r^ 


6*942 


59-89; 


1-644 


10-40 


12743 


35-65 


6679 


60-go 


1-333 


11-41 


12-563 


36-66 


6*402 


61-91 


1050 


12-42 


12-379 


37-67 


6115 


62-92 


•789 


13-43 


12196 


38-68 


5-828 


63-93 


•639 


14-44 


11-997 


39-69 


5*543 


64-94 


•533 


15-45 


11787 


40-70 


5-254 


65-95 


•456 


16-46 


11-562 


41-71 


4-977 


66-96 


•000 


17-47 


11*328 


42-72 


4*730 






18-48 


n-076 


43-73 


4-507 






19-49 


ia8l9 


44-74 


4-322 






20-50 


10-567 


45-75 


4128 






21-51 


10-332 


46-76 


3-921 






22-52 


10092 


47-77 


3-715 






23-53 


9-852 


48-78 


3-489 






24-54 


9-6O2 


49-^79 


. 3"2i38 






25-55 


9-347 


50-80 


2*990 







*S7 

TABLE XXIIL 

Showing the value of an annuity oh Two Joint Lites^ 
deduced from the observations (among Males and 
Females coFIectively) made in Sweden. 

Difference of age S6 years. 





4 i 


1 

! : 


4 




11-465 




6197 


3^8 


n-913 


32H58 


5917 


3-39 


12164 


33-{}g 


5*642 


4-40 


12 284 


34-70 


5-304 


5-41 


12242 


35-71 


5093 


6^2 


12-185 


36-73 


4 640 1 


7^ 
9^4 


12 U2 


37-73 


4-603 


12-004 


38-74 


4-405 


9-45 


11 865 


39-75 


4195 


10-4$ 


11-694 


40-7(> 


3'975 


11-47 


1 1 "403 


41— 7-7 




12^8 


11 


42-78 


3 539 


13-49 


I J Oil 


43-79 


3^295 


J4r^0 


10759 


^^F^^O 




1 15-31 


10*514 


45-^1 


##54 






46-83 


2-684 




lOOJS 


4 7-83 


3-533 






48-84 


2-396 


1£H55 


£>-50Q 


'^9-85 


2-277 


20^6 


9*228 


50-85 


%'m 






51-^7 




22-^8 


8-675 


53-88 


1901 


23-59 


8-385 


53-SQ 


I'dSi ^ 






54r-gb 


1366 


25-61 


7'ti23 


55-91 


! 1-078 


2(5-§2 




5fr^ 


*eio 


37-63 






■655 . 




7032 




'546 






594J5 


-464 




6-48 1 


(So-96 


■000 



TABLE XXIV. 

SJbowing the value of an annility on Two Joint Lives^ 
deduced froih the observations (among Males and 
Females collectively) miade in Swederu 
Difference of age 42 years. 



Ages 


4 




4 


[>er Ccni 




per Cent 


1-43 




31-7^ 


4 040 






32-74 


4'433 


* J 


11' 168 


33—75 


4 251 


A 4g 


ll'2ti0 


34-70 


4*040 




||-|gg 








11 064 


36-/3 


3 605 




I0'915 


37-7Q 


3-35^ 


6-^0 


10743 


38-80 


3'Oas 




10*560 


39-81 


2880 






40^62 










2*553 








2*418 




9644 


43^5 


2305 






44-^6 






9087 


45^7 


2-063 






46-08 


1 033 


17-50 


8-503 


47-80 


170fl 






4&t90 


1-385 




7-928 


49-91 


rogo 


20-62 


7-658 


50-92 


'618 


ai^ , 


73g6 


51^ 


'662 




7-127 


52-94 






6851 


53-^5 


'468 




6566 


54^96 


000 


25-^ 


6' 275 






5*966 i 








5702 






38^70 


5-415 






^71 


5-136 






30^2 


4t%%l 


■ 
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TABLE XXV. 



Showing the number of persons living and dying at 
every age, accordmg to the observations made at 

NorihampCon. 







Dying 


1 A„ 

1 Age 


living- 


Dying 1 




laviiig 


Dying 





1 1650 


1340 














"1 


8*550 


1367 


S6 


3935 




?l 


1152 


80 


a 1 


7283 


502 


37 


3860 


75 


72 


1072 


SO 


3 




333 


38 


3785 


75^ 


73 




m 


4 


0440 


J 


39 




75 






, 80 


5 


624Q 


164 


40 


3635 






1 833 ! 


! 60 


6 


6065 


140 


41 


3559 


77 




752 


77 


7 




no 


42 


3482 


rs 


77 


675 


/3 


s 


5915 




43 


3404 


78 


7S 


602 


68 


9 , 




00 


j| Jl 
44 


Q ft ft 


78 


- 79 


5d4 


05 


10 


5075 


52 


45 


3248 


/o 


SO 


46d 


63 


IJ 


6623 


50 


4d 


3170 


78 


81 


406 


60 


12 


5573 


50 


47 


3092 


78 


82 


346 


57 


13 


5523 


50 


4S 


3014 


78 


83 i 


289 


55 


14 


54 73 


50 


49 


2^6 


79 


84 1 


234 


48 


15 


542S 


50 


50 


2S57 ' 


in 


85 


186 


4.1 


16 


5373 


53 


51 1 


2770 




66 


145 


34 


t? 


5320 


58 


52 




82 


67 


lit 


28 


is ! 


5262 


63 


53 


2612 


82 


' 88 


83 


21 








54 


2530 




' so 




16 




5132 


• 72 


55 


2448 


82 


1 9° 


46 


12 




50(50 


75 


55 


2306 


82 


91 


34 


10 




4p85 


73 


57 


22S4 


1 82 


E» 


24 




23 


4910 


75 


58 


22(32 


62 


93 ' 


16 


7 


24 


4835 


• 75 


H) 


2120 


82 


94 




5 


i 25 


V<5o 


73 


60 


2038 


fc2 


93 


4 


3 


26 


4665 


75 


61 


lp56 


82 


■QO 


1 


I 


27 


4^10 


75 


62 




81 


97 








28 


4535 


?^ 


63 




61 






29 


44^ 


;5 


(>4 


1712 


m 








30 


4385 


75 


65 


J 632 


so 








3! 


4310 


75 




1552 


so 








32 


4235 


;s 


67 


1472 


bO 1 








33 


4160 


73 




13p2 


so 








34 


4065 


75 


^9 


1312 


80 








as 


4010 


73 


70 


1232 


eo 
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TABLE XXVI. 



Showing the Expectations of Life at every age, de- 
duced from the observations made at Norihampton. 



Ages 




Ages 


ExpectJit. 


A^es 


CYpectat. 


Ages 




1 


<i2'74 




30*33 


51 




76 


6*1-8 


9 






29*82 


52 


1 7*02 


77 




. 3 


39*55 


28 


2g*30 


53 


1654 


'78 


5*48 


. 4 


40-58 


29 


28-79 


54 


1606 


79 


511 


5 


40 84 


30 


28-27 


55 


15-58 


80 


4*75 


R 
\J 


4.1*07 


a 1 


97*76 




1 'S* 10 


fil 


•* *n 


/ 


4 1 '03 


32 


27*24 


57 


14*63 


82 


4*00 


8 


40/9 


33 


26-72 


58 


1415 


83 


3 80 


9 


40'36 


34 


26*20 


59 


13'6S 


84 


3 '58 


10 


3978 


35 


2^-68 


60 


13 21 


85 


3*37 


11 


39-14 


36 


25-16 


61 


1275 


86 


3-19 


12 


38-49 


37 


24*64 


62 


12*28 


87 


3*01 


13 


37*83 


38 


24*12 


63 


11*81 


88 


286 


14 


3717 


39 


23*60 


64 


11*35 


89 


2*66 


U 


36-51 


40 


23 08 


65 


1088 


90 


2*41 


l6 


35-85 


41 


22*56 


66 


1042 


91 


209 


17 


35-20 


42 


22*04 


67 


996^ 


92 


1 75 


18 


34 58 


43 


21-54 


68 


950 


93 


1-37 . 


19 


33-99 


44 


21*03 


69 


9 05 


94 


1*05 


20 


33*43 


45 


20-52 


70 


8-60 


95 


75 


21 


3290 


46 


2002 


71 


8-17 


96 


•50 


22 


32*39 


47 


19-51 


72 


774 


97 


•00 


23 


31-88 


48 


1900 


73 


733 






24 


31*36 


49 


I8-49 


74 


6*92 






25 


30-85 


50 


17*99 


75 


654 







561 

TABLE XXVII. 



Showing the value of an annuity on a Single Life, at 
every age, deduced from the observations made at . 
Northampton. 



AfBt 


a 

£>^ 







, 


7 






per Ctnt 


per Ont 


per Cent 


per Cent 


per Cent 


per Cent 


1 


16021 


13 465 


1 1 563 


10-107 


8963 


8046 


Z 


lo 


10 OJo 


1 J 


1 1 7 


lU J91 


9*321 


3 


19-575 


16-462 


14*135 


12*348 


10-^^41 


9*812 


4 


20*210 


17 010 


14*613 


12 769 


11-315 


10*147 


5 


20-473 


17'24S 


14827 


12962 


11*489 


10*304 


6 


20-727 


17-482 


15041 


13*156 


11-666 


10-466 


7 


20" 853 


1/ 01 1 


15 100 


la Z/O 


11 777 


10*570 


8 


20S85 


17-602 


15 226 


13-337 


11 840 


10*631 





20812 


1 7*625 


15*210 


13*335 


11*846 


10*641 


10 


20-663 


17523 


15139 


13*285 


II-8O9 


10614 


11 


20-480 


17393 


15 043 


13 212 


1 1 752 


10*569 


12 


20-283 


17*25i 


14-937 


13130 


11*687 


10517 


13 


20081 


17103 


14 826 


13 044 


11-618 


10-461 


14 


19872 


16-950 


14-710 


12-953 


1 1-545 


10*401 


15 


19-657 


16791 


14-588 


12857 


11-467 


10337 


16 


19435 


16625 


14 460 


12*755 


11-384 


10-266 


17 


19*218 


16462 


14334 


12-655 


11-302 


10*200 


18 


19013 


16309 


14*217 


12*562 


11 226 


10-137 


19 


18-820 


16167 


14 108 


12-477 


11157 


10 081 


20 


18-638 


16 033 


14007 


12*398 


11-094 


10030 


21 


18-470 


15-912 


13-917 


12-32Q 


11-042 


9-986 


22 


18311 


15-797 


13 833 


12*265 


10993 


9947 


23 


18-148 


15-680 


13*746 


12-200 


10942 


9907 


24 


17-993 


15-560 


13 658 


12 132 


10-890 


9*865 


25 


17*814 


15*438 


13-567 


12-063 


10 836 


9*823 


26 


17*642 


15*312 


J 3 -47 J 


11-9.02 


IO78O 


9*778 


V 


17*467 


15-184 


13-377 


11917 


10*723 


9732 


28 


17-289 


15 053 


13-278 


11*841 


10-663 


9-685 


29 


17107 


14918 


13*177 


11 -763 


10 602 


9*635 


30 


16922 


14781 


13*072 


11-682 


10539 


9 584 



56S 



TABLE XXVII Continued. 



■ ■ ' 
Ages 









a 

D 


7 
# 


fi 




per Cent 


per ^cuL 


per V^CUL 


not* i^on^ 

per \««cnL 




per Cent 


31 


16732 


14-639 


12965 


11-598 


10473 


9'531 


32 


16-540 


14-495 


12-854 


11-512 


10*404 


9-47(5 


33 


16-343 


14*347 


12-740 


11-423 


10*333 


9419 


34 


16-142 


14-195 


12-623 


11 331 


10*260 


9359 


35 


15'938 


14039 


12-502 


11*236 


10^183 


9-296 


36 


15-729 


13-880 


12-377 


11-137 


10 104 


9231 


37 


15-515 


13*716 


12*249 


11 b35 


iao2i 


91^ 


38 


15298 


13-548 


12*116 


10-929 


9935 


9093 


39 


15075 


13-375 


11-979 


10-819 


9-845 


9019 


40 


14-848 


13-197 


11*837 


10705 


975*2 


8-941 


41 


14-620 


13 018 


11*695 


10-589 


9657 


8 863 


42 


14391 


12-838 


11*551 


10-473 


9*562 


8*783 


43 


14162 


12-657 


11-407 


10-356 


9-466 


8-703 


44 


13929 


12472 


11-258 


10-235 


9*366 


8*620 


45 


13 692 


12*283 


11105 


10110 


9*262 


8-533 


46 


13-450 


12*089 


10947 


9980 


9154 


8-443 


47 


J3 203 


11-890 


10784 


9*846 


9042 


8-348 


48 


12*951 


1| 685 


10-6l6 


9707 


8-925 


8 249 


49 


12-693 


11*475 


10 443 


9*563 


8-804 


8 1461 


50 


12-436 


11-264 


10269 


9-417 


8-681 


8-041 


51 


12- 183 


11-057 


10097 


9273 


8-559 


7-937 


52 


11*930 


10*849 


9'925 


9* 129 


8*437 


7 833 


53 


n-674 


10*637 


9748 


8-98O 


8-311 


77M 


54 


11-414 


10421 


9-567 


8*827 


8-181 


7-614 


55 


11150 


10-201 


9382 


8-670 


8*047 


7-499 


56 


10-8S2 


9977 


9193 


8-509 




7 379 


57 


10-611 


9749 


8-999 


8-343 




7256 


58 


10337 


9-516 


8*801 


8* 173 


7-619 


71® 


59 


10058 


9*260 


8*599 


7999 


7*468 


6996 


60 


9777 


9939 


8-392 


7*820 


7312 


6860 


61 


9493 


8795 


8 181 


7 637 


7152 


6719 


62 


9205 


8-547 


7 m 


7449 


6*988 


6*574 


63 


8-910 


8291 




7*253 


6*815 


6*421 


64 


8611 


8-030 


7*514 


7*052 


6-637 


6262 


65 


8304 


7761 


7276 


6-841 


6*449 


6095 



S69 



TABLE XXVII Continued. 







4* 


<j 




7 


fi 



per Cent 


per V'Ciii 


not* C^^nt" 
per V^CllL 


per Cent 


per Cent 


per Cent 


66 


7994 


7'488 


7-034 


6-625 


6-256 


5-922 


67 


7*682 


7-211 


6'7S7 


6405 


6-056 


5-743 


6B 


7-367 


6930 


6-536 


6-179 


5*855 


5-559 


69 


5^051 


6-647 


6-281 


5-949 


5-646 


5*370 


70 


B734 


6-361 


6023 


5716 


5 434 


5-176 


71 


6*416 


6*075 


5764 


5479 


5-218 


4*976 


72 


6-103 


5-790 


5504 


5-241 


5000 


4778 


73 


5794 


5-507 


5-245 


5004 


4-781 


4*576 


74 


«-491 


5-230 


4*990 


4-769 


4565 


4-375 


7« 




4*962 


4744 


4-542 


4-354 


4180 


76 


4925 


4710 


4*511 


4*326 


4154 


3*994 


77 


4 052 


4*457 


4-277 


4lp9 


3952 


3*806 


78 


4-372 1 


4197 


4035 


3-884 


3742 


3*609 


79 


4 077 


3-921 


Z776 


8-641 


3-514 


3*394 


80 


8-7«l 


3-643 


3-515 


3-394 


3*281 


3-174 


81 


3'4QO 


3-377 


3*263 


3156 


3055 


2*960 


82 


8*229 


3' 122 


3 020 


2*926 


2-836 


2*751 


83 


2*962 


2-887 


2-797 


2*713 


2*632 


2-557 


84 


2*7«3 


2*706 


2-627 


2551 


2*479 


2*410 


85 


2-620 


2*543 


2*471 


2402 


2*337 


2275 


86 


2*462 


2393 


2*326 


2*266 


2207 


2151 


87 


2-312 


2*251 


2*193 


2-136 


2-085 


2*035 


88 


2*165 


2*131 


2080 


2 031 


1-984 


1-939 


89 
90 


2013 


1*967 


1924 


1*862 


1-842 


1*803 


1794 


1*758 


1-723 


1-669 


1-656 


1-625 


91 


1-501 


1-474 


1*447 


1*422 


1*398 


1-374 


92 


1190 


1*J71 


1*153 


1-136 


1-118 


1102 




-639 


•627 


•816 


•606 


795 


•785 


94 


-536 


•530 


524 


*516 


-512 


•507 


95 


-242 


240 


•238 


•236 


234 


232 


96 


•000 


•000 


-000 


000 


000; 


000 



2€i2 



5M 



TABLE XXVIIL 

Showiiig the value of an annuity on Two Joint 
Lives, deduced from the observations made at 
Northampton^ 

Difference of age years. 



Com 










men 











Aero 

Age 


per Cent 


per Cent 


per Cent 


per Cent 


1 


9491 


8-252 


7*287 


6-515 


2 


12789 


11-107 


9793 


' 8741. 


3 




12-325 


10862 


9*9 


4 


15181 


13185 . 


11621 


10-36^5 


5 


15*638 


13-591 


11*984 


10-691 . 


6 


16099 


14-005 


12358 


11-031 


7 


16375 


14-224 


12-596 


11-251 


8 


16-510 


14-399 


12-731 


11*382 


9 


16*483 


14396 


12744 


ir4or. 


10 


16339 


14-277 


12-665 


11-345 


11 


16*142 


14-133 


12-546 - 


11*249 


12 


15926 


13966 


12-411 


11139 


13 


15702 


13-789 


12-268. 


11038 


14 


i5-4;o 


13-604 


12-118 


10-899 


15 


15-229 


13-411 


11*960 


10-767 


16 


14-979 


13-212 


11-793 


10*626 


17 


14737 


13019 


11-6(30 


10 489 


18 


14 516 


12-841 


11-483 


10*365 


19 


14-316 


12-679 


11-351 


10-255 


20 


14- 133 


12-535 


11-232 


10-156 


21 


13-974 


12-409 


11131 


10-074 


22 


13'830 


12293 


11-042 


10002 


23 


13-683 


12179 


10*951 


9928 


24 


13-534 


12-062 


10-858 


9*853 


25 


13 383 


11-944 


10764 


9776 


26 


13-230 


11-822 


10-667 


gm 


27 


13074 


11 699 


10567 


9*616 


28 


12-915 


11-573 


10-466 


9533 


29 


12-754 


11-445 


10*362 


9*448 ; 


30 


12589 


11-313 


10-255 


9-360 



■5S5 



TABLE XXVIII Continued. 



Com- 
mon 
Age 


3 

per Cent. 


31 


1 O'AOOl 


33 


12*252 


.33 


12 079 


34 


11*902 


35 


11*722 


30 


ft* K.*lf\- 

1 1 


37 


11*351 




iri6o 


30 


10*064,. 




10*764 


41 


10*565 


42 


10*369 


43 


10* 175 


AA 


*7 if / " 




0776 


46 


. 9571 


4^ 


9*362 


4R 


0'140 


4b 


8*931 




8*714 


51 


8*507 


52 


8-304 


53 


8O99 


54 


7-691 


55 


7*681 


56 


7 470 


57 


7*256 


58 


704 1 


59 


6824 


60 


6*606 


61 


6-387 


62 


6*166 


63 


5*938 


64 


5709 


65 


5*471 



4 


5 


6 


per Cent 


per Cent 


per dent 


11179 


10146 


9270 


11*042 


10034 


9178 


10902 


9*919 


9*082 


10759 


9*801 


8*984 


10*612 


9*680 


8*883 


10*462 


9*555 


8*778 


10*307 


9*427 


8*670 


10149 


9*294 


8*558 


.9*986 


9*158 


8*442 


9*820 


9*016 


8*322 


9*654 


8*876 


8*202 


9491 


8*737 


8083 


9'326 


8*599 


7*9<55 


916O 


8-457 


7*843 


8*990 


8*312 


7*718 


8*815 


8* 162 


7*589 


8*637 


8-008 


7*455 f 


8*453 


7*849 


7316 


8-266 


7*686 


7173 ^ 


8 081 


7522 


7*030 


Z-900 


7'366 


6893 


7724 


7*213 


6758 


754^1 


7056 


6-620 


7-36i 


6897. 


64S0 


7*179 


6735 


6 336 


6993 


6*571 


6- 190 


6805 


6*404 


6-041 


6*614 


6*234 


5-890 


6*421 


6062 


5735 


6226 


5-883- 


5579 


6*030 


5*712 


5-420 ' 


5*831 


5*533 


5*259 ■ 


5*626 


5*347 


5089 


5*417 


5158 


4917 


5*201 


4-960 


4*736 



TABLE XXVra Continued. 



Com- 
mon 
Age 



66 
67 
68 

70 

71 

72 

74 

75 

76 
77 
78 

79 
80 

61 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
9* 
9« 

98 



3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


percent 


5-23i 


4*982 


4759 


4*55 1 


4996 


4 700 


4 500 




4747 


4 OJ/ 


He o**Xy 


A' 171 


4*504 


>i>«k 1 
4 JIZ 


* 14U 


y/y 


4 201 


40d/. 






4020 


3*862 


3*719 


1*584 


781 






00/ 


3*548 


421 






3*324 


211 




UvKV 


3 114 




^ 917 


Ai 9Mf 


2926 


2'83^ 


2*750 


2*008 


2*741 


1 OOO 


^ do9 


At OX X 


2'550 


z 470 


^ 41U • 




2*338 


^ 2/1 




m X\MX 


2*12^ 


Z'OOo 




1 'Alia 


1-917 


1*869 


1-827 


l'7fl6 


1 7i§ 


1 (JoX 


A \JnCAt 


1*606 


1*538 


1*510 


1*472 


1-441 


1*416 


1 387 


1-357 


1330 


1*309 


1*339 


1*256 


1-233 


1*218 


1-195 


1171 


1149 


1141 


1-124 


1098 


1078 


1-103 


1*030 


1*063 


1044 


1*036 


1*015 


.1*001 


•984 


•938 




•909 


-89« 




*756 


748 




•591 


*583 


•576 


•569 


369 


•365 


•361 


•357 


*2I03 


•201 


•199 


•197 


•060 


•060 


•059 


•058 


•000 


•000 


•000 


'000 



f 



TABLE XXIX. 

Showing the value of an annuity on Two Joint 
Lives, deduced from the pbsefvations made at 
Nortjuimptm. 

Difference of age 5 years. 



Ages 











per Cent 


per Cent 


per Cent 


per Com 


1- 6 


12-347 


10-741 


9*479 


8*467 


2- 7 


14-461 


12-581 


11-100 


9-9U 


3- 8 


15-30P 


13-319 


11755 


10-498 


4-9 


15-809 


13-775 


12165 


10-869 




15-974 


13933 


12*315 


1 i-oio 


6^11 


16'110 


14068 


12*447 


11*136 


7-12 


16-137 


14*111 


12498 


H-192 


8-13 


16-089 


14-089 


12-492 


11*197 


£H14 


15957 


13-992 


12-421 


11-144 


10-15 


15762 


13-841 


12-302 


11-048 


11-16 


15-538 


13-604 


12-158 


10-929 


12-17 


15*306 


13-480 


12009 


JO-805 


13-18 


15-086 


13-303 


11-864 


ia685 


14-19 


14-870 


13-130 


11-723 


10-568 


15-20 


14-660 


12-961 


11*585 


10-453 


16-21 


14-457 


12799 


11-452 


10-342 


17-22 


14-265 


12-646 


11-327 


10*239 


18-23 


14082 


12*500 


11-209 


iai4o 


19-24 


13908 


12-361 


11-096 


10-948 


20-25 


13-741 


12229 


10-989 


99^ 


21-2(5 


13-584 


12-105 


lO'fiigo 


9-879 


22-27 


13-433 


11-987 


10796 


9*803 


28-28 


13-280 


11-866 


10-699 


9724 


24-29 


13124 


11743 


10-600 


9'643 


25-30 


12966 


11-618 


10-499 


9*561 


26-^1 


12-805 


11-489 * 


10-396 


9476 


27-32 


12*641 


11-359 


10289 


9389 


28-33 


12-474 


11-225 


10M81 


9299 


29-34 


12-304 


11 088 


10*069 


9207 


30-35 


12- 131 


10*948 


9954 


9*112 



56S 



TABLE XXIX Continued. 



Ages 




At 


IZ 




\j 


per Cent 


per Cent 


per Cent 


per Cent 


31-36 


11955 


10*805 


9837 


9*014 


32-37 


11775 


10*659 


9716 


6^913 


33--38 


11-592 


10*508 


9591 


8*808 


34-39 


11*404 


10354 


9*463 


8-701 


35-40 


11-213 


10*196 


9-331 


8*589 


3^1 


11021 


10*037 


9*196 


8-476 


37-42 


• 10'828 


9 877 


9O62 


8:362 


38-43 


10-635 


9716 


8-027 


8-246 


39-44 


10-437 


9*550 


8787 


8I27 


40-45 


10-236 


9*381 


8^3 


8*003 


41-46 


10033 


9*210 


8 497 


7-67d 


42-47 


9-829 


9037 


8-350 


7751 


43-48 


9624 


, 8*862 


8-200 


7*621 


44-49 


9*414 


8-683 


8-046 


7*488 


45-50 


9*204 


8 503 


7-891 


7-353 


46-51 


8-997 


8^326 


7737 


7*219 


47-52 


8*790 


8.147 


7^582 


7*084 


48-^3 


8*579 


7'905 


7-424 


6-945 


49-54 


8-366 


7780 


7'262 


6802: 


50-55 


8*152 


7593 


7Q98 


6*658 


51-^56 


7\Q4l 


7409 


6-936 


6'515 


52-57 


7730 


7*225 


6774 


6*371 


53-58 


7518 


7039 


6-609 


6225 


54-.69 


7'304 


6850 


6-442 


6076 


55-60 


7088 


6659 


6272 


5-924 


56-61 


6 870 


6*465 


6"J00 


5-770 


57-62 


6-651 


6270 


5'925 


5-613 


58-63 


6*4*^7 


6070 


5*744 


5-450 


5^-64 


6:201 


5 80'7 


5-561 


5*284 


60-65 


5970 


5 658 


5372 


5112 


61-66 


5737 


5-447 


5*180 


4-938 


62-67 


5*503 


5 285 


4*986 


476O 


63-68 


5-265 


5017 


4*786 


4576 


64-^9 


5*025 


4-798 


4-585 


4390 


65-70 


4*783 


4573 • 


4-378 





569 



TABLE XXIX Continued. 



Ages 


3 


4 


5 


6 


l/Cl v^cut 




nAi* C^0>n¥ 




66— y I 


4-540 


** 


4' 160 


4*005 


67-72 


4*208 


.4*124 


3 -060 


3*811 


68-73 


4059 


3 90 1 


3 752 


3616 


69-74 


3-825 


3*683 


3*547 


3-423 


70-75 


3599 


3-471 


3-347 


3*236 


71— ^fi 
/ 1— /U 


3*386 


^•270 


^*1 'JO 




7 '1^77 


3' 176 


3-070 


2*Q71 


2*882 


73-78 


2963 


2*869 


2*780 


2-701 


74^-79 


2743 


2-659 


2-580 


2 511 


75-80 


2-526 


2-448 


2-381 


2*323 


ftl 


2*325 


2-258 


2105 


2*147 




2131 


2*077 


2*013 


1*075 


78-83 


1*947 


1-899 


1*838 


1*810 


79^ 


1 793 


1*751 


1750 


1*672 


80-85 


1-645 


1-608 


1573 


1*539 


81-86 


1-511 


1-478 


1 447 


1417 


82-87 


1-385 


1-356 


1-329 


1-303 


83-88 


1-284 


1-259 


1-235 


1*212 


84-89 


1-ISS 


1164 


1-145 


1124 


85-90 


1074 


1054 


1*038 


1*021 


86^1 


•921 


•902 


•892 


•879 


87-92 


•756 


•738 


•734 


•725 


88-^ 


•562 


•554 


•547 


•541 


89-194 


•377 


•373 


•369 


•365 


90-95 


•179 


■177 


•175 


•174 


, 91-56 


•000 


•000 


•000 


•000 
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TABLE XXX, 

Showing the value of an annuity on Two Joint 
LivQs, deduced from the observations made at 
Norihampttm. 

DiflS^rence of age 10 years. 







TP 




6 


per Cciit 




per Cent 


n#r drat 


1-11 


12346 


10-782 


9544 


8-547 


2-12 


14239 


12-438 


11 010 


9*857 


3-13 


148g5 


13019 


11-528 


10-324 


4-14 


15287 


13-374 


11-850 


10-617 


5-15 


15391 


13-479 


11-954 


10-716 


6-16 


15-486 


13-578 


12 052 


10-812 


7-17 


15490 


13-599 


12 083 


10-849 


8-18 


15-436 


13'5G9 


12 070 


10-847 


9-19 


15-316 


13-482 


12006 


10-799 


10-20 


15151 


13-355 


11906 


10719 


11-21 


14974 


13-217 


11797 


10-631 




14 795 


AO U/O 


1 1 OdO 


10 541 


13-23 


14-612 


12-934 


11-570 


10-446 


14-24 


14-424 


12-784 


11-450 


10-348 


15-25 


14*230 


12*630 


11-324 


10'244 


16-26 


14030 


12470 


11193 


10-135 


17-27 


13*832 


12-311 


11063 


10027 


18-28 


13 642 


12-158 


10-939 


9*924 


19-^9 


13-461 


12-013 


10-820 


9'826 


20^ 


13-286 


U 873 


10707 


9*732 


21-31 


13-121 


11-742 


10-600 


9*644 


22-32 


12-961 


11-615 


10-498 


9'56l 


23-33 


12-798 


11-485 


10-393 


9*474 




12632 


11-352 


10-285 


9*386 


25-35 


12-463 


11-217 


10175 


9295 


26-36 


12-291 


11078 


10062 


9*201 


27-S7 


12-116 


10936 


9946 


9105 


28-38 


11-937 


10791 


9826 


9005 


29-39 


11-755 


10-642 


9703 


8902 


30-40 


11-568 


10-490 


9576 


8-795 



TABLE XXX Continued. 



Ages 


8 


4 


5 


6 


per Cent 


•per Cent 


per Cent 


per Cent 


31-41 


11382 


10-336 


9*448 


8-668 


32-42 


11195 


10182 


9*320 


8*580 




1 1 uu/ 




9 190 


il»A*f\ 




x\j 01/ 


y ooy 










9 / WO 




x42 




10-424 


9'540 


8-781 


8122 


37-47 


10-221 


9370 




7-998 






9 ^yo 


4o7 


7 870 




y 803 


y^io 


333 


7707 




9 0^ 


oJ4 


Q»f 

« 177 


7 


41-51 


9-383 


8-658 


8t>25 




42-52 


9179 


8-483 


7-875 


7S40 


4»J— Od 


975 




7 7-** 


7 «Ud 




707 


ioU 




7-U73 


45—05 


007 


7 948 


7 *x 1 


0^935 


46-50 


8-344 


7703 


7349 


«793 


47-57 


8I27 


7*574 


7*084 


6-648 


4o— Oo 


7 907 


/ 00^ 


915 


V 490 




7 Oo4 


/ JoO 


t> 74^ 


u 044 


50-60 


7 401 


0909 


oOo 


SS. t Art 

189 


51-61 


7'240 


6-795 


6-395 


6-035 


52-62 


7021 


6-600 


6*222 


5-880 


53-63 


6795 


6.^99 


6-042 


5719 


54-64 


6 568 


6-196 


5-860 


5-555 


55-65 


6 334 


5986 


5-671 


5-384 


56-66 


6098 


5 774 


5'479 


5-209 




5-860 


5559 


5-283 


5 031 


58-68 


5 621 


5-341 


5-084 


4-849 


59-69 


5-380 


5121 


4 883 


4-665 


60-70 


5-139 


4900 


4680 


4-478 


61-71 


4-898 


4-679 


4-476 


4-289 


62-72 


4-659 


4-458 


4-272 


4-099 


63-73 


4-420 


4-236 


4066 


3-9O8 


64-74 


4186 


4019 


3-864 


3-719 


65-75 


3-958 


3-806 


3-665 


3-533 



2r2 



TABLE XXX Continued. 



Ages 


3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 


66-76 


3743 


3.606 


3-477 


3357 


67-77 


3-529 


3*405 


3-289 


3 180 


f\Q. 'Tfi 
UO— /O 


OJtl 


^ 199 




2- 990 


6Q-7Q 


3-077 


2-Q7Q 


2-887 


2 700 


70-80 


2'843 


2 757 


2*675 


2508 


71-8 1 


2618 


2*542 


2 470 


2*402 


72-82 


2*401 


2*334 


2*271 


2*211 


/o— 00 










74-84 


2 043 


1-991 


1-941 


1-894 






1 oO\J 


loll 


1 /P9 


76-86 


1-781 


1739 


1699 


r66i 


77-87 


1-670 


1*633 


1-597 


1^562 


78-^8 


1-580 


1-546 


1^514 


1-483 


79-89 


1-456 


1-427 


1^400 


1-373 


80-90 


1-302 


1-278 


1*255 


l-'234 


8I-91 


1-096 


1-078 


1-061 


1-044 


82-92 


•877 


-864 


•852 


•840 


83-93 


•622 


.-614 


•606 


•599 


84-94 


•408^ 


-403 


•398 


•394 


85-95 


•189 


•187 


•185 


•183 


86-96 


•000 


•COO 


•000 


•000 
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TABLE XXXI. 

Showing the value of an annuity on Two Joint 
Lives, deduced from the obsenations made at 
Northampton. 

Difference of age 15 years. 



Ages 


3 


4 


5 


6 


per Cent 


per Cent 


per Cen* 


per Cent 


1-I() 


1 rsG-*- 


10*406 


9*243 


8*301 




13*0 50 


iro8i 


10*642 




3-19 


14 277 


12*531 


11*134 


9'9t)8 


*i— 1 n 

'1 ■ I 


14657 


12*876 


1 1 *447 


10*284 


5-20 


14*776 


12'Q03 


1 1*561 


10*391 


Q-21 


14*9^ 


13*121 


1 1 *685 


10*510 


7—22 




13*178 


11*748 


10*576 


8—23 


14 "020 


13*178 


11-761 


10*597 


IT--** 


14*634 


13*1 12 


1 1*715 


10*566 


10-25 


14*683 


12*008 


11 '627 


10*407 


11-26 


14*508 


12*861 


U-519 


10-410 


12-27 


14*323 


12*715 


11*402 


10 314 


13-28 


14132 


12*564 


.11*280 


10*215 


14-29 


13*036 


12*408 


11-153 


10*110 


15-36 


13 >34 


12-246 


11*021 


10001 


16-31 


13-527 


12-078 


10*883 


9886 


17-32 


13 320 


11*911 


10746 


9771 


18-33 


13 121 


11750 


10*613 


9*660 


l<>-34 


12*930 


11*595 


10-4C6 


9554 


20-:^ 5 


12744 


12-4-15 


10*363 


945 1 


21-30 


12*567 


11*302 


10*246 


9354 


22-^7 


12*394 


11163 


10132 


9260 


23-38 


12-218 


11 020 


10 015 


9* 163 


24-39 


12-038 


10-874 


9*895 


9063 


25-40 


11*854 


10*725 


9771 


8-96O 


26-41 


11*670 


10*574 


9^5*^7 


8*855 


27-42 


11486 


10*423 


9*522 


8-751 


^8-43 


11*302 


10272 


9-306 


8*6^15 




11-114 


101 17 


9*267 


8-536 


30-45 


10*923 


9959 


9*135 


8424 
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TABLE XXXI Continued. 



Ages 


S 

per Cent 


4 

per Cent 


5 

per Cent 


6 

per Cent 


31-46 

33- 48 

34- 49 

35- 50 


10728 
20*530 
10-327 
10120 
99^2' 


9797 

o*63 1 
9461 
9-286 
9110 


6'998 
8'858 
8*714 
8-565 
8-415 


8-309 
8*189 
8*066 
7£P8 
7-809 


86-51 

38- ^3 

39- 54 

40- 55 


9707 

9296 

9^085 
8-870 


8937 
8-763 
8-586 
8-406 
8-221 


8-267 

8*1 10 

7966 

7*810 
7*651 


7-68I 
7'553 
7-421 
7-286 
7146 


41-56 

43-58 
44^9 
45-60 


8-655 

8-222 
8003 
7781 


8035 
7*848 
7-660 
7-469 
7-274 


7-489 
7-326 
7-1^ 
6-994 
6-822 


7005 

6-862 
6-718 
6-570 

6*418 


46-61 

*ty^— 

48- ^ 

49- 64 

50- 65 


7-556 

.7093 

6-854 
6'6\l 


7-076 
6*875 

6667 

6-454 
6-236 


6-648 
6-460 
6-283 
6-093 

5-897 


6-263 
6*104 
5937 
5-767 
5-590 


51- 66 

52- 67 

53- 68 

54- ^ 

55- 70 


6'36§ 
6127. 
5-884 
5-638 
5-391 


6-019 
5 -801 
5-580 
5-357 
5-132 


5-701 
5-504 
5 303 
5-100 
4-893 


5-412 
5*233 
5 050 
4 864 
4674 


56- 71 

57- 72 

58- 73 

59- 74 
aO-75 


5-145 
4-899 
4-656 
4-418 
4189 


4-905 

4-6;9 

4-455 
4-234 
4-021 


4685 

4-477 
4-2^ 
4 064 
3866 


4-482 
4-289 
4096 
3-906 
3721 


61- 76 

62- 77 

63- 78 

64- 79 

65- 80 


3-974 . 

3-760 

3-538 

3303 

3063 


3-821 
3 621 
3414 
3-192 
2-905 


3679 
3492 
3-297 
3088 
2-873 


3-546 
3371 
3*188 
2*990 
2-786 
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TABLE XXXI Continued. 



Ages 


3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 


66-81 


2*833 


2746 


2-664 


2-587 


O/— 


It UlU 




z 401 


Z393 


68^ 


2-403 


2-336 


2272 


2-211 






loo 




^ vl/ A 


70-85 


2097 


2042 


1-991 


1-941 


71-86 


1-963 


1-914 


1867 


1-823 


72-87 


1-838 


1794 


1-753 


1713 


73-88 


1736 


1-997 


1-660 


1-625 


74-89 


1-603 


1-570 


1-538 


1-508 


75-90 


1*440 


1-413 


1-387 


1-361 


7^1 


1-221 


1-200 


1180 


II6O 


77-92 


•985 


•970 


•955 


•942 


7a-93 


•706 


•697 


•688 


•679 


79-94 


•458 


•453 


•448 


'443 


8O-95 


-210 


•208 


•206 


•204 


81-96 


•000 


•000 


•000 


-000 
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TABLE XXXII. 

Showing the value of an annuity on Two Joint 
Lives, deduced from the observations made 'at 
Northampton. 

Difference of age 20 years. 



Ages 


« 

per Cent 


per Cent 


r 
%> 

per Cei.t 


per Cent 


1-21 


11-413 


10 053 


8*961 


8O7O 


3-22 


13 172 


11-605 


10-344 


9*313 - 


3-23 


13794 


12161 


10843 


97W 


4-24 


14-178 


12-5] 1 


11163 


10057 


5-25 


14 301 


12633 


11*281 


10*170 


6-26 


14*420 


12-754 


11 400 


10*285 


7-27 


14*451. 


12*798 


11*452 


10*341 


8-28 


14-4:7 


12786 


11-455 


10*354 


9-29 


14-310 


12-710 


11-401 


10315 


10-30 


14150 


12*586 


11304 


10239 


11-31 


13965 


12441 


1 1*188 


]ai44 


12-32 


13 770 


1 2*286 


11 062 


10*043 


13-33 


13-570 


12*125 


10932 


9934 


14-34 


13 363 


11-959 


10*79<5 


9*822 


15-3.'5 


13151 


11*787 


10655 


9703 


16-36 


12Q32 


11609 


10*507 


0*570 


17-37 


12-714 


1 1 -430 


10 358 


9*454 


, 18-38 


12502 


11*257 


10*214 


9*333 


1 n ^rt 


1 4f *>\ff 




lU KJ/*t 


9 ^la 


20-40 


12-(^6 


10*924 




9*100 


21-41 


11-906. 


10768 


9-809 


8*992 


22-42 


11 723 


10*619 


9*685 


8*889 


23-43 


11-540 


10470 


9*562 


8*785 


2 J -44 


11 354 


10*317 


9435 


8-670 


2.0-45 


n 164 


10160 


9-304 


85^ 




10970 


10*000 


9-170 


8-455 


27-^7 


10773 


9*836 


9-032 


8-338 


28-48 


10572 


9^7 


8890 


8-217 


29-^9 


10 366 


9495 


8744 


8O92 


[30-50 


10160 


9321 


8*596 


7*9^ 


31-51 


9957 


9151 


8-451 


7*841 


32-52 


9756 


8*980 


8 306 


7716 


33-53 


9550 


8806 


8 157 


7-588 


34-54 


9-342 


8*629 


8005 




35-55 


9131 


8 448 


7849 


7*322 



TABLE XXXn Conrittued. 



Aget 


per Ccut 


4 

per Cent 


5 

per Cent 


6 

per C^cnt 


36- 56 

37- 57 

38- ^8 

39- ^9 

40- 60 


8pl6 
8699 
8-477 
8-253 
8 025 


8-264 
8O76 
7*884 
7*689 
7490 


7690 
7527 
7-360 
7189 
7015 


7183 
7041 
6-804 
. 6*744 
6590 


41-61 
4^-62 
43^ 

44- 4^ 

45- ^ 


779S 
7567 
7*332 
7095 
6*850 


7290 
7 068 
6-881 
6-671 
6*453 


6-838 
(>060 

6-477 
6-289 

6-094 


6434 
6276 
6*112 
5-9.« 
5-769 


46- 66 

47- ^ 

48- ^ 

49- 6i9 
60-70 


6*602 
6351 
6096; 
5839 
5-582 


6-330 
6-004 
5:774 
5 541 
5*306 


* 5-894 
5-690 

5481 

5-268 
5-054 


6*588 
5 4Q3 
5-213 
5019 
4-822 


61- 71 

62- 73 

63- 73 
54-74 


5*328 

5077 
4-8^ 

4-585 
4-350 


5 074 
4845 
4*614 
4-369 
4-171 


4-841 

4-630 

4-417 

4*208, 

4-006 


4*626 
4-430 
4-234 
4-040 
3-852 


56^76 

58- 78 

59- 79 

60- 80 


4129 
3*906 
3*682 
3 440 
3197 


3*966 
3*>6l 

3549 
3-322 
3-092 


3-815 
3 623 
3-424 
3-210 
2-992 


3674 
3-494 
3*308 
3 105 
2-899 ' 


61- 81 

62- 82 

63- 83 

64- 84 

U5— 00 


2964 

2739 
2-530 
2-371 


2-870 
2 656 
2-457 
2-305 

X 1 VJxJ 


2782 
2-578 
2*387 
2 242 
2*107 


2-699 . 
2*504 
' 2*321 
2-182 
2*053 


66- 86 

67- 87 
6&^8 

69- 89 

70- 90 


2-089 
1963 
1-860 
1-722 
1-545 


2035 
l-yl5 
I8I7 
1*685 
1-515 


1*984 
1-870 

1-777 

1-650 
1*486 


1-036 
1-826 
1-737 
1 616 
1-459 


71- 91 

72- 92 

73- 9a 
. .74-94 

75-95 


1-303 
1014 
•743 
•480 
•219 


1280 
1 028 
•733 
•474 
•217 


1-259 
1-012 
•723 
•469 
-215 


1-238. 
•997 
714 
-464 
-213 



2 s 
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TABLE XXXIII. 

Showing the value of an annuity on Two Joint 
Lives, deduced from the obsenratians made at 
Nirthampton. 

Diflference of age 25 yeard. 



Ages 






c ■ 




per Cent 


por Cent 


per Cent 


per Oent 




11037 




8*744 


7-897 


2-27 


12722 


11-264 


10-086 


9-104 


3-28 


id-307 


11790 




9-5d7 


4-29 


13'66l 


12116 


10^855 




5-30 


13-762 


12-220 


10^959 


9-9t« 


6-31 


13*859 


12*322 


11-062 


16-OU 

V ,^,— 


7-32 


13-871 


12-350 


iilob 


fooeo 


8-33 


13*820 


12*323 


11-090 


lotiei 




13-698 


12*234 


11-024 




10^5 


13-525 


12*098 


10-916 


9-9a« 


11-36 


13-328 


11941 


10*788 


9'820 


12-37 


13-120 


11773 


10*651 


9767 


13-38 


12-906 


11-600 


10-509 


9*588 


14-39 


12-686 


11-420 


10*360 


9*464 


15-40 


01469 


11-234 


10*205 


^S33 


l6-41 


12229 


11044 


10046 


9*188 


17-42 


12*002 


10-856 


9889 


9*665 


18-43 


11-785 


10-677 


9739 


«-9Sr8 


19-44 


11-574 


10*502 


9*592 


8*814 


20-45 


11-367 


10*330 


9*446 


8^ 


21-46 


•11- 167 


10-165 


9*310 


8*574 


22-47 


10-969 


10001 


9173 


8*458 


23-48 


10-768 


9'833 


9-081 


ft-338 . 


24-49 


10-562 


9-661 


8*886 


B'2I4 


25-50 


10356 


9-488 


8739 


8^069 


26-51 


10154 


9*318 


8-595 


7*9«6 


27-52 


9'952 


9148 


8*451 


7-841 


28-53 


9748 


8-975 


8-304 


7716 


29-54 


9540 


8*799 


8-153 


7-586 


30-55 


9-329 


8-619 


7999 


7*453 



57» 



XXXm Contmued. 



Ages' 


3 

per .Cent 


4 

per Cent 


5 

per Cent 


6 

per Cent 


33- 58 

34- 59 

35- 60 


9115 

8-897 

S677 
8*454 
8-227 


8-436 

8250 
8 060 
7-866 
7-6(?9 


7-841 
7-68O 
7-515 
7-346 
7*174 


7-316 

7-175 

7 031 
6*884 
6-732 


35-61 

37- ^ 

38- 433 

39- 64 

40- 65 


7-765 
7-525 
7*281 
7tW) 


7469 
7-265 
7053 
6:838 
6614 


6^96 
6-819 
6-631 
6-440 
6*240 


&577 
6-418 
6-252 
4^-081 
5*901 


mil 


6776 
6-522 
6-266 
6-008 
5-749 


6-388 
6159 
5929 
5-696 
5*460 


6037 
5 831 
5*622 
5*411 
5195 


571a 
5*532 
5-343 
5150 
4953 


46- 71 

47- 7» 

48- 73 

49- 74 

50- 75 


5-488 
5-228 
4-970 
47I6 
4-472 


5*222 
4-983 
4*746 
4-511 
4*285 


4-978 
4-758 
4539 
4*322 
4*112 


4753 
4-551 
4-348 
4-146 
3*951 


51-76 

5^7 
58-78 

54- 79 

55- 80 


4-245 
4019 

3787 
3-540 
3-291 


4-074 
3-864 
3*648 
3-416 
3*180 


3-916 
3720 
3-518 
3-299 
3076 


3-768 
3*585 
3-396 
3189 
2-978 


55-81 

57- 82 

58- 83 

59- 84 

60- 85 


3051 
2-820 
2-608 
2-446 
2-297 


2*953 
2733 
2-530 
2-376 
2-234 


2-861 
2*651 
2-457 
2 310 
2174 


2-774 
2-574 
2*388 
2-247 
2*116 


51- 86 

52- 87 

53- 88 
64-89 
«5-r90 


2*162 
2-086 
1932 
1-790 
1506 


2-105 
1-985 
1-886 
1-751 
1-575 


2 0^1 

1937 
1-843 
1-714 
1*544 


2*000 
l*891 
1*802 
1*678 
1-515 


66- 91 

67- 92 
58-93 

69- 94 

70- 95 


1-354 
1-083 
•770 
. -497 
•227 


1-330 
1-067 
•760 
•491 
•224 


1-307 
1*050 
•750 
•485 
•222 


1-285 
1035 
•740 
-480 
•220 


71-96 


•000 


•000 


•000 


•000 



2 f 2 



590 



TABLE XXXIV, 

Showing the value of an annuity on Two Joint 
Lives, deduced from the observations made at 
Northampton. 

Difference of age SO years* 





3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


per CHit 




lU Quo 


9 438 


8*483. 




2—32 


12*203 


10*865 




8'855 


3-^3 


12*743 


11*355 


10*213 




4—34 


13 06l 


11*651 


10*488 




•5-55 


13*136 


1 1 '732 


10*572 


O'firtt 




13 207 


11*812 


10*656 


9-687 


7-37 


13*195 


11*810 


10676 


0*7liS 


8-38 


13122 


11*772 


10*64 A 


0*7A1 


O— .^o 


12*G81 


11*665 




9 


1O-40 


12*701 


1 1*513 


1 fi'AA*! 


SI 03/ 


11-41 


12-580 


11*342 


10-302 


9*420 


12-42 


12*363 


11165 


10-156 


9296 


13-43 


12144 


10985 


10-0P7 


9-^23 


14-44 


u-918 


10*799 


9*852 


9*042 


15-45 


11-687 


10*607 


96^0 


8'd05 


16-46 


11*448 


10-406 


9*522 


8-762 


17-47 


11 210 


10-208 


9*353 


8*617 


18-48 


10*975 


10 on 


9I86 


8*473 




10746 


9*818 


9021 


8*392 


20-50 


10*523 


9*630 


8*861 


SI96 


21-^1 


10*313 


9454 


8*712 


8-067 


22-^2 


10111 


9*284 


8*568 


7*944 


23->53 


9-905 


9*iil 


8421 


7^-818 


24-54 


9696 


8*934 


8*270 


7-088 


25-55 


9484 


8754 


8116 


7*555 


26-56 


9*269 


8*570 


7-9«8 


7*419 


27-57 


9051 


8*383 


7797 


7279 


28-58 


8*830 


8I93 


7*632 


7*135 




8-605 


7'm 


7*464 


6*988 


acM3o 


8*378 * 


7-802 


7-992 


6-837 



S8l 



TABLE XXXIV Continued. 



Ages 


s 

per Cent 


4 

per Cent 


5 

per Cent 


6 

per Cent 


31- 61 

32- 62 

33- 63 

34- 64 

35- ^5 


8-147 
7-914 

7-429 

7177 


7*601 
7397 

6971 

6-747 


7116 
6937 

6-559 
6-360 


6-682 
6-524 

6189 
6010 


36- 66 

37- 67 

38- 68 
3^ 
40-70 


6922 
6663 
6'401 
6- 137 
5871 


6-520 
6-288 
6-052 
5-813 
5-571 


6-i?6 
5-943 
5-735 
5518 
5298 


5-827 
5-639 

5-249 
5047 


41- 71 

42- 72 

43- 73 

44- 74 

45- 75 


5-605 
5-341 
5 '09 1 
4-826 
4-580 


5-329 
5087 

4-613 
4-386 


5076 
4-854 

4-417 
4-206 


4-844 
4^640 

4«3t| 

4-235 
4040 


46- 76 

47- 77 

48- 78 

50-80 


4-348 
4-115 
3-875 
3-619 
3-362 


4-171 

3 954 

3-490 
3 247 


4006 
3-805 

33(Sg 
3-140 


3*853 
3*666 
Q>a6h 

3-256 
3039 


51- 81 

52- 82 
5/i-83 

54- 84 

55- 85 


3117 
2-882 
2-665 
2-501 
2349 


3-015 
2792 

2-428 
2-284 


2Q20 
2707 

2-360 

1^222 


2-829 
2627 

:i'2^ 
2'l9^ 


56- 86 

57- 87 

58- ^88 

59- 89 

60- 90 


2-211 
2 082 

1-075 
1-828 
1-641 


2'153 
2-030 
1-928 
17«8 
1-663 


io97 

I-98O 
1 883 
1-750 
1-577 


20U 

1-932^ 
1-841 
1-713 
1-547 


62-92 

64- 94 

65- 95 


1-382 
M05 
785 

•230 


1 358 
1-068 
774 
•500 
•228 


1-334 
1071 
•7S4 
•494 
'226 


1-311 
1055 
•754 
*489 
•224 


66-9« 


•000 


•000 


•000 


•000 



S8S 

TABLE XXXV. 

Showing the value of an annuity on Two Jcmit 
Lives, deduced from the observations made at 
Northampitm. 

Difierence of age 35 years. 



Ag«t 




* 


.5 





per Cent 


per Ont 


per Cent 


per Cent 




10*104 


9*047 


8-173 


7*442 


2-37 


11-600 


10*392 


9390 


8-551 


3-38 


12087 


10-838 


9-8OO 


8*926 




12362 


11097 


10-043 


9157 


5-40 


12-405 


11-150 


10*102 


9-219 


6-^1 


12^446 


11*203 


10-163 


9*283 


7-42 


12-412 


11190 


10165 


9296 


8-43 


12-325 


11130 


10-124 


0-270 


9-^ 


12-174 


11012 


10-031 


§197 


10-4^ 


11-97^ 


10-851 


9-900 


9^088 




11756 


10697 


9774 


8*962 


12-47 


11-525 


10-481 


9-592 


8*827 


13-48 


11*288 


10-284 


9*425 


8*686 


14-49 


11-045 


10080 


9*252 


8-538 


15-50 


10799 


9-872 


9076 


8-386 


1^51 


10-554 


9665 


8-899 


8-234 


. 17-52 


10313 


9*461 


8-724 


8083 


18-53 


10076 


9*260 


8-552 


;-934 


1^54 


9*845 


9063 


8-383 


7*788 


20*55 


9^17 


8-869 


8-216 


71543 


21-^6 


9-394 


8-679 


8 053 


7*502 


22-57 


9*174 


8-491 


7891 


7*362 


23-58 


8*951 


8*299 


7-;25 


7-218 


24-59 


8-725 


8104 




7070 


25-60 


8-495 


7-906 


7*383 


6919 


2(Ml 


8-263 


7704 


7-207 


6*764 


27-62 


8-028 


7 499 


7-027 


6605 


28-63 


7785 


7-286 


6*839 


6-439 


29-64 


7539 


7069 


6-648 


6*268 


30n65 


7*286 


6^4 


6-447 


6-089 



^89 



TABLE XXXV Continued. 



Ages 


5 

per Cent 


4 

per Cent 


5 

per Cent 


6 

per Cent 


31- 66 

32- 67 

33- 68 

34- 69 
33-70 


7 028 

6*768 
6*504 
6239 
5971 


6615 
6-382 
6-146 
5906 
5*663 


6243 
6033 
5 820 
5-603 
5^382 


5*905 
5717 
5*524 . 
5*326 
5125 


36- 71 

37- 72 

38- 73 
3^74 
40-75 


5-703 
5435 
5I69 
4-908 
4656 


5*419 
5-174 
4930 
4-690 
4-457 


^•159 
4934 
4-710 
4*488 
4-272 


4-920 
4714 
4'5Q7 
4*301 
4-101 


41- 76 

42- 77 

43- 78 

44- 79 

45- 80 


4-420 
4184 
3942 
3-685 
3*426 


4-238 
4019 
3794 
3-552 
3-308 


4069 
3-86S 
3-655 
3-428 
3-197 


3*912 
3*722 
3-525 
3^312 
3-098 


46- 81 

47- «2 

48- 83 

49- 84 

50- 85 


3-176 
2936 
2-714 
2-544 
2-388 


3072 
2-843 
2-632 
2-470 
2*322 


2973 

1- 756 
2*554 

2- 400 
2-258 


2-881 
2-673 
2-481 
2-334 
2198 


51- 86 

52- 87 

53- 88 

54- 89 

55- 90 


2*248 
2-117 
2-008 
1'858 
1-666 


2*188 
2063 
1-960 
I-817 
1-633 


2-131 
2012 
1-914 

1-778 
1-601 


2077 
1*963 
1-870 
1-740 
1-570 


56- 91 

57- 92 

58- 93 

59- p4 

60- 95 


1-402 

•794 
•511 
•233 


1-377 
1102 
•784 
•505 
•230 


1-353 
1-085 
773 
•499 
-228 


1-330 
10^ 

'7m 

•494 
'226 


61-96 


•000 


•000 


-000 


HXX) 



^84 

T ABLJE XXXVI. 

Showmg the value of an annuity on Two. Joint 
Lives, deduced from the :observations made at 
Northampton. 

DiflPerence of age 40 years. 



Ages 


s 

per Cent 


4 

per Cent 


.5 

per Cent 


6 

per Cent 


1 ■ 

2- 42 

3- 43 

4- -44 
5^ 


0*523 

10907 

11-343 
11-578 
11-597 


8'585 
9 639 
10-242 
10*468. 
10-500 


7 800 

8- 942 

9- 315. 
9*531. 
9571 


7- l3« 
8' 182 

8- 528 
8733 
8*778 


8- 46 

9- 49 
10-50 


1 1'6l0 
ir550 

11-435. 

11-260 
11 044. 


10528 
10-491 
10404 
10-263 
10-085 


9*609 
9'589 
9*524 

9409 
9-26O 


8*823 
8815 
8-767 
' 8 673 
8-548 


11- 51 

12- 52 

13- ^53 

14- 54 

15- 55 


laeifi 

10-582 
10-344 
lOlOa 
9-851 


9*894: 
9P98 
9497 
9290 

9077, 


9100 

yo4 
8-763 
8-586 
8-403 


8-411 

8*123 
7-970 
7*812 


16- «n5 

17- 57 

16-58 

19-59 
20^ 


9*595 
9340 
9O89 
8-841 

8-597 


8-858 
8-639 
8-422 
8-207 
7995 


8-214 
8024 
7*835 
7'648 
7*463 


7*648 
7-481 
7'316 
7*153 
6990 


21- 61 

22- 62 

23- 63 

24- 64 

25- ^5 


8-357 
8II9 

7-874 
7626 
737.0 


7'7^7 

7560 
7*365 
7147 
6-920 


7 281 
7100 
6910 

6515 


6830 
6670 
6-503 
6 331 
6151 


2fr^6 
27.67 
28-6« 
2^ 
30-70 


7 110 

6847 
6-581 
6-313 
6:043 


6-689 
6-454 
6215 
5-973 
5-729 


6-309 
6098 
5-883 
5664 
5-442 


5966 
5776 
5-581 
5*383 
5*180 



ass 



TABLE XXXVI Continued. 



Ages 


a 


44 




u 


per Cent 


per Cent 


per Cent 


per Cent 


J 1— 7 1 


77 Z 






4 9/4- 


32-72 


5-502 


5-236 


4 992 


4-767 


33-73 


5-235 


4-991 


4*706 


4559 


34-74 


4973 


4749 


4543 


4-353 


35-75 


4720 


4-516 


4327 


4-152 




** *rOX 






yuJi 


^7-77 


4-242 


4 073 


3-916 


3770 


38-78 


3996 


3 844 


3 702 


3570 


39-79 


3734 


3-596 


3-471 


3-352 


40-80 


3469 


3-349 


3-236 


3-130 


"t 1— 1 


3-216 




3-009 


2014. 


42-82 


2973 


2-878 


2-789 


2*705 


43-83 


2750 


2666 


2-587 


2 511 


44-84 


2-581 


2 505 


2-433 


2365 


45-85 


2-424 


2-356 


2291 


2-230 


46-86 


2-282 


2-221 


2- 162 


2 107 


47-87 


2- 148 


2-093 


2 041 


1-991 


48-88 


2 036 


1-987 


1-941 


1 895 


49-89 


1-882 


1840 


1-800 


J 761 


50-90 


1-685 


1-651 


1-619 


1-590 


51-^1 


1-417 


1*391 


1-367 


1 343 




1-130 


11 13 


1005 


1-079 


53-03 


-801 


790 


780 


770 


54-94 


•515 


-509 


•503 


-^98 


55-^ 


•234 


-232 


-230 


•228 


56-95 


-ax) 


•0(X) 


•000 


•(KX) 



2t 



586 



TABLE XXXVII. 

Showing the value of an annuity on Two Jomt 
Lives, deduced from the observations made at 
Northampton. 

Difference of age 45 years. 



Agpes 


3 


4 




6 




V>>CUL 


pe** Cent 




W6 


8*888 


8-071 


7*379 


6-787 


3-47 


10' 147 


9*221 


8-435 


7*760 


3-48 


10-515 


9*566 


8759 


8-063 


4-49 


10-^7 


9*744 


8-932 


8*230 


5->50 


10679 


9*742 


8-941 


8-248 




10-664 


9745 


8956 


8271 


7-32 


10-586 


9690 


8919 


8-248 


8-53 


10458 


9591 


8-841 


8*188 


9-54 


10-276 


9*442 


8-718 


8-085 


10-^5 


10055 


9*256 


8-560 


7-951 


11-^6 


9*814 


9*052 


8-386 


7*801 


12—57 


y 000 


D09 


8-203 


7 043 


13->58 


9*312 


8-622 


8015 


7*479 


14-50 


9053 


8-399 


7*821 


7'310 


15-60 


S-790 


8-170 


7*622 


7*136 


16-61 


8-521 


7935 


7*416 


6-953 


17-62 


8'252 


7*700 


7-208 


6770 


16-63 


7*981 


7*462 


6*998 


6*583 


19-^4 


7*714 


7*226 


6789 


6-396 


20-65 


7444 


6986 


6-576 


6205 


21-66 


7177 


6749 


6-364 


6015 


22-67 


6911 


6512 


6-151 


5-824 


23-68 


6-643 


6-271 


5*934 


5-628 


24-69 


6-372 


6027 


5-713 


5-427 


25-70 


6-(K)9 


5-7bo 


5-489 


5-223 


26-71 


5-826 


5-532 


5-263 


5016 


27-72 


5-554 


5-283 


5-035 


4-807 


28-73 


5-284 


5 036 


4-808 


4-597 


29-74 


5019 


4792 


4-583 


4-390 


30-75 


4764 


4-557 


4-365 


4188 



Table XXXVn Continued. 













Ages 


3 


4 


5 


6 


per Cent. 


per Cent 


pet Cent 


per Cc?nt 


31-76 


4-523 


4335 


4*160 


3*997 


32-77 


4'282 


4*1 1 1 


3*952 


3*804 


33-78 


4035 


3*881 


3*737 


3*602 


34-70 


3*771 


3*633 


3*505 


3*384 


35--80 


3*506 


3*383 


3^268 


3*160 


3&SI 


3*251 


3142 


3 04O 


2*944 


37—82 


3*005 


2*909 


2*818 


2*733 


38-83 


2*779 


2*6^4 


2-613 


2537 


39-84 


2*607 


2*530 


2*457 


2*388 


40-85 


2448 


2-379 


2-313 


2*251 


41-^ 


2*304 


2-241 


2-182 


2*126 


42-87 


2' 168 


2 113 


2060 


2009 


43^8 


2-055 


2*006 


1-959 


1-914 


44-89 


1*901 


185Q 


1-818 


1-779 


45^ 


1702 


1*668 


1*635 


1-604 


46-91 


1*431 


1*405 


1*380 


1*356 


47-«2 


1140 


1122 


1*105 


1-089 


48-<0 


•808 


797 


786 


776 


49-94 


•519 


•512 


•507 


•501 


50-95 


•235 


•233 


•231 


•229 


51-96 


000 


•000 


•000 


000 



2T2 



-588 



TABLE XXXVIII. 

Showing the value of an annuity on Two Joint 
Lives, deduced from the observations made at 
Northampton. 

DiflFerence of age 50 years. 



Ages 


\j 


A. 




a 
\j 


per VrCuL 


per Cent 


per v^cuL 


per Cent 


1-51 


8I7I 


7.479 


6*885 


6-370 




9*300 


8-520 


7-848 


7*264 


3-53 


9-611 


8-815 


8-128 


7-529 


4-54 


9751 


8957 


8-269 


7-668 


5-55 


9707 


8-931 


8-256 


7 665 


6^6 


9*^59 


8-902 


8-241 


7-662 


7-57 


9549 


8*817 


8-176 


7-612 


8-58 


9*^95 


8*691 


8-073 


7-527 


9-5gr 


9 m 


8*519 


7yi7 


7 403 


10-60 


8952 


8-314 


7*750 


7-250 


1 1-01 


8 090 


8 092 


7-557 


7*081 


12-62 


8-433 


7863 


7-^57 


6905 


13-63 


8I6I 


7*625 


7 '147 


6719 


14-64 


7*884 


7*381 


6-931 


6-527 


15-65 


7'5Q7 


7127 


6-705 


6-325 


.16-66 


7-304 


6866 


6472 


6-115 


17-67 


7012 


6-604 


6-236 


5-903 


18-68 


6721 


6-343 


6001 


5-68Q 


10-69 


6-434 


6-084 


5766 


5-476 


20-70 


6149 


5-826 


5-532 


5-262 


21-71 


5-870 


5-572 


5-300 


5050 


22-72 


5'5g5 


5-321 


5070 


4840 


23-73 


5-323 


5072 


4-841 


4'62S 


24-74 


5-056 


4*827 


4-615 


4-419 


25-75 


4799 


4-589 


4-396 


4-216 


26-76 


4-556 


4-365 


4- 188 


4024 


27-77 


4-313 


4-140 


3*979 


3-829 


28-78 


4064 


3*908 


3-762 


3-626 


29-79 


3798 


3-659 


3*528 


3-40& 


30-80 


3*530 


3-406 


3290 


3-181 



TABLE XXXVIII Continued. 



r 

Age* 


3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 






lUfr 


uuu 


z 90 J 


32-82 


3 027 


2929 


2*838 


2*751 


33—83 


^ oUO 


2*713 


2*632 


2*555 


34-84 


3-627 


2549 


2*476 


2*406 


35-85 


2-468 


2-398 


2-331 


2*268 


36^86 


2*323 


2-260 


2-200 


2-143 


37-87 


2-187 


2*130 


2077 


2*026 


38-88 


2072 


2022 


1-974 


1-929 . 


3^-89 


1*915 


1*872 


1-832 


1792 


40-90 


1713 


1-679 


l*6i6 


1-614 


41-91 


1-439 


1-413 


1*358 


1-364 


42r-92 


1-146 


1*128 


1*111 


1094 


43-93 


•811 


•800 


790 


779 


44-94 


•521 


•515 


•509 


•503 




•236 


•234 


•232 


•230 ' 


46-96 


•000. 


•ooo 


•000 


•000 
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TABLE XXXIX. 

Showing the value of an annuity on Two Joint 
Lives, deduced from the observations made at 
Northampt07i. 

Difference of age 55 years. 



Ages 


a 




«; 


Kt 


per Cent 


per Cent 


per Cent 


per Cent 


1-^6 


7*412 


6-843 


6-346 


5-911 


2-^7 


8-392 


7756 


7-199 


6709 


3-58 


8-630 


7986 


7-421 


6-922 


4-59 


8*712 


8-075 


7*514 


7017 


5-60 


8629 


8 011 


7-466 


6*982 


6-451 


8-542 


7944 


7*415 


6*945 


7-63 


8-400 


7-828 


7*319 


6-865 


8-63 


8-214 


7-669 


7*184 


6750 




7-984 


7-470 


7-010 


6-598 


ia-65 


7718 


7'236 


6803 


6*414 


11-66 


7-437 


6-987 


6*581 


6*215 


12-67 


7*149 


6*730 


351 




13-68 


6-857 


6-468 


6-116 




14-^9 


6-562 


6-202 


5-876 


5578 


15-70 


6-264 


5-933 


5-631 


5-355 


16-71 


5964 


5*660 


5-382 


5*127 


17-72 




5-389 


5133 


4*899 


1 8-73 


5-378 


5-123 


4-889 


4-673 


?9-74 


5-098 


4-866 


4-651 


4-453 


20-75 


4-831' 


4*619 


4-424 


4-242 


21-76 


4-583 


4391 


4-212 


4046 


22-77 


4339 


4-164 


4001 


3-850 


23-78 


4-087 


. 3 930 


3-783 


3-646 


24-79 


3-820 


3-679 


3-548 


3-424 


25-80 


3-550 


3-425 


3-308 


3-198 


26-81 


3-292 


3-181 


3 077 


2-979 


27-82 


3043 


2-945 


2-853 


2-765 


28-83 


2-8^5 


2-728 


2-646 


2-563 


29-84 


2-641 


2-563 


2-489 


2-418 


30-85 


2-481 


2*411 


2344 


2-280 



\ 
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TABLE XXXIX Continued. 



Am 


3 


4 


1 ^ 


6 


per Cent 


[vr Cent 


• per Cent 


perCmt 




2-336 


2 272 


; 2-212 


2-154 


31-67 


2ipS 


2142 


1 2t)66 


2tl36 


33 -SS 


2083 


2a)3 


; 1955 


1*<»39 


34-89 


1-925 


1682 


1 1*641 


1-802 


35-00 


1*723 


1-668 


1*654 


1-622 


36-01 


1-446 


1-420 


1^395 


1-371 


37-92 


1152 


1134 


1-116 




3S-03 


•615 


•SOi 


•703 


7S3 


39-04 


•523 


•517 


•511 


*5Q9 




•237 


•235 


•233 


•231 


41-96 


•000 


•000 


•000 


•000 
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TABLE XL. 

Showing the value of an annuity dn Two Joint 
Lives, deduced from the observations made at 
Northampton* 

Difference of age 60 years. 



Ages 


3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 




6*571 


6*123 


' 5-725 


5*372 




7391 


6*894 


6*452 


6*059 


3-63 


7*545 . 


7 048 . 


6*605 . 


6*209 




/ sjKJSi 








5-65 


7429 


6-963. 


6-546 


6*171 




7290 


6*8l6' 


6*447 


6-087 


7-67 


7*104 


6*694 


6*306* 


5-963 . 


8-68 


6884. 


6-490 


6*134. 


5*811 








5 929 


U^tl 


10-70 


6*347 


6OO8 


5*700 


5*418 


11-71 


6*056 


5-744 


5-460 


5199 


12-72 


5*763 


5-478 


5*216 


4*976 


13-73 


5-473 


5*212 


4-972 


4*751 




5*188 


*k you 




4*528 


15-75 


4*911 


4*695 


4*405 


4-310 


16-76 


4 049 


4-452 


4*270 


•4-101 




4*388 


4*210 


4*045 


3*892 


18-78 


4*123 


3-964 


3*815 


3*677 


^9-79 


3*846 


3 704 


3-571 


3-447 


20-80 


'3*569 


3-443 


3-325 


3*214 


21-81 


3*307 


3-195 


3-091 


2992 


22-82 


3 057 


2*958 


2865 


2*777 


23-83 


2*828 


2740 


2*657 


2-579 


24-84 


2-653 


2574 


'-^•499 


2*429 


25-85 


2492 


2421 


2*354 


2290 


26-86 


2*346 


2282 


2*221 


2-163 


27-87 


2*208 


2-151 


2096 


2044 


28-88 


2091 


2041 


1992 


1*946 


29-89 


1-Q33 


1*889 


1-848 


1-808 


30-90 


1*729 


l*6d4 


1*660 


1*628 


31-^1 


1*451 


1-425 


1-400 


1-376 


32-^2 


1155 


1*137 


1119 


1-102 


33-93 


•8I7 


•806 


•795 


785 


34-94 


•524 


*518 


•512 


•506 


35-95 


•238 


•235 


•233 


•231 
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TABLE XLI. * 

Showing the value of an annuity on Two Joint 
Lives, deduced from the observations made at 
Nortliampion* 

Difference of age 65 years. 



Ages 














per C«nt 


per Cent 


per Cent 


per Cent 


1-66 


5 '633 


5*295 


4*996 


4 728 




6266 


5-896 


5 5t>9 


5276 


3-6*8 


6-330 


5g65 


5 641 


5*352 


4-69 


6277 


5'924 


5-611 


5 332 


5-70 


6- 102 


5768 


5-472 


5209 


6-71 


5 025 


5*610 


5 33! 


5084 


7-72 


5714 


5-418 


5-157. 


4*929 - 


8-73 


5-480 


5^204 


4-963 


4-752 


9-74 


5-225 


4969 


4*747 


4-556 


10-75 


4962 


4725 


4-522 


4350 


11-76 


4*707 


4*487 


4*301 


4*148 


12-77 


4449 


4-368 


4-195 


3-943 


13-78 


4- 1 85 


4 022 


3-871 


3 729 


14-79 


3904 


3759 


3-624 


3-497 


15-80 


3-621 


3492 


3372 


3-259 


16-81 


3-348 


3-235 


3*128 


3*028 , 


17-82 


3 087 


2-987 


2-893 


2804 


18-83 


2-849 


2-760 


2-677 


2*598 


19-84 


2-668 


2-589 


2*513 


2*442 


20-85 


2 503 


2 431 


2-364 


2*299 


21-86 


2354 


2290 


2229 


2171 


22-87 


2-216 


2- 158 


2 104 


2 051 


23-88 


2099 


2048 


1*999 


1-953 


24-89 


1939 


1-8Q5 


1-854 


1-814 


25-90 


1734 


1-699 


1-665 


1*633 


26-91 


1-455 


1-429 


1*404 


1*379 


27-92 


1158 


1-140 


1-122 


1*105 


28-93 


•8I9 


•808 


'797 


•786 


29-94 


•525 


•519 


•513 


•507 


aO-95 


•238 


•2:^6 


•234 


•231 


31-9^ 


•000 


•000 


•000 


•000 



2 V 
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TABLE XLIL 

Showing the value of an annuity on Two Joint 
Lives, deduced from the observations made at 
Norlhampton. 

Difference of age 70 years. 



Ages 


3 


4 


5 


6 


per Cent 


per Cent 


per Cent 


per Cent 


1-71 


4-611 


4-380 


4169 


3-976 


2-72 


5*06l 


4814 


4'588 


4-380 


3-73 


505 1 


4*81 1 


4 591 


4389 


4-74 


4953 


4-726 


4'5l6 


4323 


5-75 


47O8 


4-557 


4362 


4- 181 


6-76 


4599 


4-403 


4-221 


4053 


7-77 


4-402 


4-222 


4 055 


3-899 


8-78 


4- 180 


4-016 


3^864 


3-722 


9-79 


3-921 


3-775 


3 •638 


3-510 


1O-80 


3-647 


3-517 


3395 


3-281 


11-61 


3-380 


3-264 


3-156 


3054 


12-82 


3122 


3020 


2924 


2-833 


. 13-83 


2-884 


2-794 


2-709 


2-628 


14-84 


2703 


2622 


2545 


' 2-472 


15-85 


3535 


2-462 


2-393 


2-327 


16-86 


2-380 


2-315 


2-253 


2194 


17-87 


2 235 


2177 


2 121 


2O69 


18-^88 


2-112 


2061 


2 012 


1*965 


19-89 


1*948 


1904 


1-862 


1-822 


20-90 


1-739 


1704 


1670 


1-638 


21-^1 


1-459 


1-432 


1-407 


1-382 


22-92 


MOO 


1 142 


1-124 


rio7 


23-93 


-820 


•8O9 


798 


•788 


24-94 


•526 


•520 


•514 


•508 


25-95 


•238 


•236 


•234 


•232 


26-96 


•000 


•000 


•000 


•000 
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TABLE XLin. 

Showing the value of an annuity on Three equal Joint 
Lives, deduced from the observations made at 
NorthamptQU. 



ICom- 
1 mon 
Age 


4 

per Cent 


11^ 


4 

per Cent 


Com 
mon 
Age 


4 

per Cent 


1 


5-309 


36 


8-448 


71 


2*810 


2 


8-251 


37 


8-309 


72 


2-627 


3 


96J2 


38 


8I65 


73 


2-448 


4 


10661 


39 


801 7 


74 


2-277 


5 


1 1 • 1 70 


40 


7*865 


75 


2-119 


6 


11707 


41 


7714 


76 


1-985 


7 


12 058 


42 


T567 


77 


1-855 


8 


12-266 


43 


7423 


78 


1-720 


9 


12-21)8 


44 


7276 


79 


1 563 


lO 


12*200 


45 


7 120 


80 


1 400 


11 


12043 


46 


6*972 ■ 


81 


1-245 


12 


11-865 


47 


6813 


82 


1-092 


13 


11-678 


48 


6650 


83 


•949 


14 


11-481 


49 


6-482 


84 


•860 


lo 


11 274 


50 


6*317 


85 


7o2 


16 


11056 


51 


6-161 


86 


-716 


i7 


10-845 


59 


6011 


87 


•662 


18 


10656 


53 


5-859 


88 


•646 


19 


10-490 


54 


5 705 


89 


•614 


20 


10342 


55 


5-550 


90 


•563 


21 


10 222 


56 


5 393 


91 


•452 


22 


10118 


57 


5-235 


92 


•337 


23 


10012 


58 


5-076 


93 


-185 


24 


9-905 


59 


4-916 


94 


-085 


25 


979^ 


60 


4755 


95 


•015 


26 


9-685 


61 


4-593 






27 


9572 


62 


4-432 






28 


9457 


63 


4-263 






29 


9*340 


64 


4093 






30 


9'221 


65 


3914 






31 


9099 


66 


3 733 






32 


8-975 


^7 


3-550 






33 


8-848 


68 


3-366 






34 


8-7I8 


% 


3-181 I 






35 


8-585 1 


70 


2995 1 







2U2 
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TABLE XLIV. 
Showing the value of an annuity on l^hree Joint Lives, 
whose diflferences of age are 10 and 20 years, de- 
* duced from the observations made at Norihampim. 



Ages 








per Cent 


Age* 


per Cent 


1-1 1-21. 


8627 


41—51-61 


5*827 


2-12-22 


99^4 


42-52-62 


5-662 


3-ia-23 


10-344 


43-53-63 


549^ 


4r 14-24 




44-54-64 


. 5-322 


5-15-25 


10-655 


45-55-^ 


5145 


6^16-2(3 


10 708 


46-56^ 


4*965 


7-1-7-27 


10-700 . 


47-57-67 


4-782 


8-1S-28 


1O054 


4S-5S-6S 


4-597 




10 562 


49-5€h6g 


4-408 


10-20-30 


10-438 


50-60-70 


4219 


1 1--21— 31 


10*305 


51-61—71 


4032 


12-22-32 


10-170 


52-62-72 


3-847 


13-23-33 


10 031 


53-63-73 


3-660 


14-24-^4 


9-887 


54-^4-74 


3-477 


15-25-35 


9738 




3-298 


1 6-2^-36 


9*584 


56-^6-76 


3*128 


17-27-37 


9429 


57-^7-77 


2959 


18-28-38 


9*278 


58-68-78 


2-785 


19-29-39 


9131 


59r^9*79 


2*598 


2Q-VJ0-40 


8-986 


60-7O-8O 


2-408 


21—31—41 


8850 


gl-7l-8l 


2*224 


22-52-42 


87I8 


62-72-82 


2044 


23-33-43 


8-586 


63-73-83 


1*875 


24-34-44 


8451 


64-74-84 


1*743 


25-35-45 


8-313 


65-75-85 


1-623 


26-36-46 


8I71 


66-7^S6 


1-519 


27-37-47 


8-027 


67-77-87 


1-425 


28-38-48 


7*878 


68-78-88 


1*350 


29-39-49 


7725 


^9-79-89 


1*248 


3O-40-50 


7-571 


70-8O-9O 


1-122 


31-41-5] 


7*420 


71-8I-91 


•951 


32-42-52 


7*272 


72-82-92 


-767 


33-43->53 


7*123 


73-83-93 


•548 


34-44^4 


6971 


74-84-94 


•362 


35-45-55 


68I6 


;^5-65-95 


'l6g 


36-46-56 


6-653 






37-47-57 


^'497 






38-4S-n58 


6-332 






39-49-59 


6-164 


I ■ . 




40-60-60 






\ 



m 

TABLE XLV. 

Showing the number of persons living and dying at 
every age) according to the observations made ia 
London. 



Age 


Lhrmfr 


Dying 


Age 


Living 


Dying 


I Ag* (laving 


Dying 





looo" 


320 














1 


680 


133 


31 


294 


7 


61 


97 


5 


2 


547 


51 


,32 


287 


7 


02 


92 


5 


3 


496 


27 


33 


280 


7 


63 


87 


5 


4 




17 


34 


273 


7 


04 


82 


5 




452 


12 


j35 


200 


7 


65 


77 


5 


6 


440 


10 


36 


259 


7 


66 


72 


5 


7 


430 


8 


37 


252 


7 


07 


67 


5 


8 


422 


7 


38 


245 


8 


08 


63 


4 


9 


415 


5 


39 


237 


8 


«9 


58 


4 


IQ 


410 


5 


40 


2i9 


7 


70 


54 


4 


11 


405 


5 


41 


222 


8 


71 


50 


4 


12 


400 


5 


42 


214 


8 


72 


46 


4 


13 


395 


5 


43 


206 


7 


73 


42 


3 


14 


3go 


5 


44 


199 


7 


74 


39 


3 


15 


385 


5 


!45 


192 


7 


75 


36 


3 


16 


380 


5 


46 


185 


7 


76 


33 


3 


17 


375 


5 


47 


1/8 


7 


77 


30 


3 


18 


370 


5 


48 


171 


6 


78 


27 


2 


19 


365 


5 


49 


165 


6 


79 


25 




20 


360 


5 


50 


159 


6 








2i 


355 


5 


51 


153 


6 








22 


350 


5 


52 


147 


6 








23 


345 


6 


53 


141 


6 








24 


330 


6 


54 


135 


6 








25 


333 


6 


55 


129 


6 








26 


327 


6 


56 


123 


6 








27 


321 


6 


57 


n? 


5 








28 


315 


7 


58 


112 


5 








2f) 


308 


7 




107 


5 








30 


301 


7 


60 


102 


5 









/ 
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TABLE XLVI. 

Showing the Expectation of Life, deduced from the 
observations made in London. 



Age 


£spcct8itioD 


1 Age 


Expect acioD 


Age 


£x}iectatio>i 





19*2 










1 


270 


31 


231 


61 


12*0 


2 


320 


32 


227 


62 


11'6 


3 


340 


33 


22*3 


63 


1 1*2 


A 
*± 








fi^L 
U'* 


1 fVA 


5 


360. 


35 


21-5 


65 


105 


6 


360 


36 


21-1 


66 


101 


7 


358 


37 


207 


67 


9'8 


8 


35 6 


38 


203 


68 


94 


y 






199 




9 1 


10 


34'8 


40 


10-6 


70 


8*8 


11 


34*3 


41 


192 


71 


8*4 


12 


337 


42 


18 8 


72 


81 


13 


331 


43 


18-5 


73 


7'S 




325 


44 


18 1 


74 


75 


i 15 


31*9 


45 


17 s 


75 


7'2 


1(5 


31-3 


46 


174 


76 


68 


17 


307 


47 


170 


77 


64 


18 


30- 1 


48 


167 


78 


60 


19 


29-5 


<Q 


16*3 


79 


5-5 


20 


28*9 


50 


160 


80 


50 


2* 


28-3 


51 


15 6 






22 


277 


52 


15-2 






23 


27'2 


53 


34-9 






'jA 


266 


54 


14-5 






25 


261 


55 


14-2 






26 


25-6 


56 


13 8 






27 


25- 1 


57 


134 






28 


24 6 


58 


131 






29 


24- 1 


59 


127 






30 


23-6 


60 


12-4 
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TABLE XLVII. 

Showing the value of an annuity on a Single Life^ 
at every age, deduced from the observations made 
in London. 



Age 


3 
per 
Cent 


4 

per 
Cent 


5 j 
per 1 
Cent 


Age 


3 

per 
Cent 


4 
per 
dent 


5 

per 
Cent 


Age 


3 

per 
Cent 


4 

Cent 


> 

5 

per 
Cent 


Q 


18*8 


16'2 


141 


31 


14*8 


120 


11*4 


56 


10* 1 


91 


84 


7 


180 


16'3 


14*2 


32 


14-6 


127 


113 


57 


00 


'sq 


8*2 


8 


\go 


16-4 


14 3 


33 


14-4 


12-6 


11-2 


58 


96 


8-7 


8-1 


9 


19.0 


16-4 


14-3 ! 


34 


14-2 


12-4 


110 


59 


94 


8-6 


80 


10 


190 


164 


;4-3 


35 


141 


123 


109 


00 


9-2 


84 


7'9 


11 


100 


1 6-4 


I4'3 


36 


13-9 


121 


108 


61 


8*9 


8-2 


77 


12 




163 


14-2 


37 


137 


11*9 


106 


62 


87 


81 


76 


13 


187 


162 


14 I 


38 


13-5 


11-8 


10-5 


63 


8-5 


7-9 


7-4 


14 


iO *J 


16*0 


140 


30 


1 3 '3 


11'6 


10*4 


64 





7*7 


/ 'J 


15 


18*3 


15-8 


139 


40 


13-2 


ir5 


10-3 


65 


80 


7-5 


71 


16 


18'1 


15-6 


137 


41 


130 


11-4 


10-2 


66 


7-8 


7-3 


6-9 


17 


»7-9 


15-4 


13-5 


42 


12-8 


11-2 


101 


,67 


7-6 


71 


6-7 


18 


17-6 


15-2 


134 


43 


126 


111 


100 


' 68 


7.4 


69 


6-6 


19 


174 


150 


13 2 


44 


J2-5 


110 


99 


:^ 


7-1 


a 7 


6-4 


20 


17-2 


14-8 


13-0 


45 


123 


108 


9-8 


70 


6-9 


65 


6-2 


21 


170 


14-7 


12-9 


46 


121 


107 


97 


71 


67 


6-a 


60 


22 


168 


14-5 


127 


47 


11*9 


10-5 


95 


72 


65 


61 


5-8 


23 


16 5 


14*3 


12-6 


48 


11-8 


10-4 


9.4 


73 


6-2 


5-9 


5-6 


24 


163 


14 1 


1 2*4 


49 


11-6 


102 


9-3 


74 


5-9 


5-6 


5-4 


25 


161 


140 


12-3 


50 


11-4 


101 


9-2 


75 


5-6 


5-4 


5-2 


26 


15*9 


13'8 


!2-l 


51 


11-2 


9*9 


90 










V 


15-6 


13-6 


120 


52 


110 


9-8 


8-9 










28 


15 4 


13-4 


11-8 


53 


107 


96 


8-8 










'^9 


15*2 


13-2 


117 


54 


10-5 


94 


8-6 










30 


150 


131 


11-6 


1 55 


10-3 


9-3 


85 
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TABLE XLVin. 

Showing the value of an annuity on Two Joint Lives, 
deduced from the observations made in London. 







4, 


5 




o 








per 


per 


pL*r 


Ages i 


per 


per 


per 




Lent 










Cent 


Cent 




10 


1 J.-^ 

V-i / 


1 n 

1 ij i.J 


I i. Kf 




35 




y o 


8 '8 




15 










40 




Q-2 


S'4 




20 






10 8 




45 




8 6 


7 Q 




25 


13*1 


11-6 

LIU 


JO'2 


20 


50 


8 '8 


8 


7 4, 




30 


12'3 


lO O 


y / 




55 


8*J 


7-5 






35 


L 1 

\ t iJ 




y i 




60 


?*4 




6 4i 


10 


40 


in- 7 


y M 


o u 




G5 


fi 7 


63 






1 ii*n 




ft' T 




70 


^ \j 


^ / 


5*4 




50 


y ^ 


ft 4 


/ U 




75 


5 2 




4*8 




55 


s-6 


/ o 


/ * 
























60 


/ o 


/ ^ 
6'5 




25 


11 '6 


10 5 


Q'4 




65 


vy 


6' 1 




30 


1 13 


lO'l 






70 

75 


6m 




5'5 




.H5 


tn'7 




8 6 




5 3 


5'1 






40 


io 


q 1 


8'2 












45 ! 


9-4 


S'5 


7 8 
















15 


13 f) 


1 2^3 


1 ro 


25 


50 


8 7 


7 9 


7 3 




20 


13 '3 


uei 


10'5, 




55 


80 


?'4 


ea 




25 


T2-6 


U-2 


101 . 




60 


7'3 


6-8 


6 3 




30 


IJC) 


10 i> 


ij'5\ 








ea 


5-8 




35 


irci 


10 


r»"0, 






5'9 


S-6 


5 3 




40 


104 


0-4 


8-5 




75 


5 J 


4-9 


47 




45 


g6 


88 


i 8-0 
























50 


8-C) 


8-2 


rs 




30 


lOB 


9-6 


8*6 




55 




;o 


;o 




35 


10*3 


9-2 


83 ' 




60 


7'5 


70 


6-5 




40 


97 


S'8 


80 




65 


68 


6-4 


60 




45 


91 


8-3 






70 


6 


57 




30 


50 


8*5 


7-8 


7-2 




?5 


52 


3 


4-8 


55 


7^9 


7-3 


67 














60 


7-1 


67 


6'2 
















20 


12 8 


ir3 


10' I 




65 


6-5 


tj-i 


57 


20 


25 


12-2 


10 8 


97 




70 


5 8 


5-5 


5-^ 


U_ 


30 


lid 


10-3 






75 


5 1 


4-9 


l5J 



TABLE XLVin Continued. 



Ages 



35 



40 



45 



35 
40 
45 

50 
55 
GO 
65 
70 
75 

40 
45 
50 
55 
60 
65 
TO 
75 

45 
50 
55 
60 
65 
70 
75 



per 
Cent 



99 
94 

8-9 
8-3 

77 
71 
64 
57 

50 

91 
87 
8-2 
76 
70 

6- 4 
57 

50 

8-3 

7- 9 
74 
6-8 
63 
5-6 
4-9 



per 
Cent 



per 

Cent 



Ages 



8-8 
8-5 
81 
7-6 

7- 1 

6- 5 
6^ 

5- 4 

4- 8 

8- 1 

7- 8 
7-4 

6- 9 
64 

5- 9 
5-4 

4- 8 

7- 4 
71 
67 
63 

5- 8 
5-3 
47 



SO 

77 
7-4 
70 

6- 6: 
6l| 

5- 6: 
51 ' 

7- 3 
71 
68 

6- 4 
60 
5 5 
51 

4- 6 

"671 
6-5 
62 

5- 8 
5-4! 
5-0 j 
4-5 



50 



55 



60 



65 



70 



75 



50 
55 
60 
65 
70 
75 

55 
60 
65 

70 
75 

60 
65 
70 
75 

65 
70 
75 

70 
75 

75 



3 

^attt 

7-6 
7-2 
67 
6-2 

5- 5 

4- 8 

"6^ 

6- 5 
60 

5- 4 
47 

61 

57 
5-2 

4- 6 

5- 4 
4'9 
4-4 

4-6 
4-2 

3-8 



per 
Cent 

6-8 
6-5 
61 

57 
5 2 

4- 6 

6-2 

5- 9 
5 6 
51 
45 

5-6 
5-3 
49 
4-4 

50 
4-6 
4-2 

4-4 
40 

37 



per 

Cent 

62 
60 
57 
5-3 

4-9 

4- 4 

57 

5- 5 
5-2 
4*8 
4*3 

5-2 

4-9 
4-6 
4-2 

47 
4 4 
40 

4-2 
3-9 

3-6 



ax 
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TABLE XLIX. 



Showing the valae o( an anfluity on a Single LXe, 
according to the hypothesis of M. De Moivre, 



' — [ 


pf^r Cent 


4 1 

per Cent 


4 

per Cent 


4^ 
per Gent 


S 

pa- Cent 


6 

pcrCcot 


g 


J 9736 


18'l60 


Iti 701 


1 5 505 


14'544 


I2-70O 


o 




I8'260 


16 682 


15-672 




12-839 


10 . 


19 86s 


18 269 


l6'fe82 


15 fr/li 


1 4*607 


12-830 


11 


10736 


18 160 


16791 


15-595 


14-544 


12790 


12 


, 19604 


1 8-049 


10096 


15-517 


14*480 


12-741 


13 


19469 


1 7 0.1 7 


16604 


15 '437 


. 14-412 


12601 


14 


I 1933 J 


1 7S23 


1 6'508 


1 j\-%£6 


14 -34^2 


12*639 


13 




1 7 ' 707 


16-410 


15-273 


1 4*271 


13-586 


1(J 


1 9 050 


17^538 


16 311 


15*189 


14-197 


12-532 


^7 


18"905 




16- 209 


15102 


14*123 


12 470 




I8'75Q 




16*105 






1 2-4 1 Q ' 




I8'6l0 


17*220 


15-rtQO 






12*361 


20 


18'458 


1 7'On3 


* ■-' try * 




13*891 


12-301 


21 


18 305 


169(>3 


15 781 


14737 


15 810 


12-239 


22 


Its J 43 


10 S3U 


15 660 


14*041 


13*727 


12 177 


23 


17000 


16 696 


I5'554 


14-543 


13*642 


J 21 12 


24 




J6 5^9 


15-437 


14-442 


13-555 


12*045 




17 664 


J6'419 


15 3 18 






11 -1178 


36 


17MQ7 


i^^r7 


15M07 


14 235 


13*375 


11-908 


V 


1 17"3'i7 


16-133 


15 073 


14-128 


13-282 


1 1 -837 




J r 1 54 


15 985 


14 04(i 


H ! 8 


1 3 1 S6 


1 1 7 63 


2u 




15835 


14'8ld 






1 1'688 


30 


16 800 


1 5 -682 


14- 084 






11*610 


31 


16C2D 


15-536 


14-549 


13-673 


12-885 


11-530 


32 


16-436 


15 367 


14 411 


13553 


12-780 


11-440 


33 


16-248. 


J 5 204 


14-270 


13-430 


12-673 


11*365 


34 


16057 


15 039 


14126 


13'304 


12*562 


11-278 


35 


15 864 


14*87 1 


13-070 


13175 


12-449 


11189 


3d 


15-666 


14609 


13 829 


13-044 


li-333 


11 098 


37 


15 405 


14 524 


13-676 


1S-0P9 


12 214 


11*003 


38 


15'26t) 


14*345 


13-519 


12771 


13-0^1 


10^ 




15033 


14163 


13-359 


12 6^0 


11966 


]0*eo7 


40 


1 4-842 


13-976 




13^485 


11-837 


10704 


1 41 


14 626 


137B9 


13 '028 


12-337 


11 705 


10*599 


42 


14 407 


, 13-596 


12'8.'>8 


12185 


11*570 


1049a 


43 


14*185 


13300 


12-683 


12-020 


11*431 


10-37& 


I 44 


13-958 


13 100 


12504 


u 870 


11-288' 


10263 




13738 


13-|^ 


12323 


11707 


11*142 





TABLE 



XLIX 



Continued. 



Aye 


3 

per Cent 


sir 
per Cent 


4 

per Cent 


p£r Cetit 


s 

per Cent 


6 

p^r Ceot 


46 




12 784 


12*ia5 


11*540 


10992 


10021 


47 


13 254 


12571 


11C?44 


11*368 


10*837 


989i 


48 


13^012 


12354 


11 748 


HI92 


10679 


9765 


49 


12764 


12131 


11-548 


11 012 


1P^5J5 


9630 


/in 


It - K 1 1 
1^ 1 1 


11 


1 T 'iAA 






9 492 


51 


12 255 


ir673 


iri35 


10 638 


30 176 


9349 


52 


11P94 


11*437 


10"()21 


10-443 


9*999 


920I] 


53 


117% 


11105 


10702 


10 243 


98I7 


9049 


54 


n 457 


30*950 


10478 


10*039 


9 630 


8 891 


DO 


] T 4 1 art 


lu ops 




9829 


94^7 


a 729 


S6 


10902 


10 443 


10-014 


9'614 


9239 


8561 


S7 


I06i6 


JO'181 


9773 


9393 


9036 


8*387 ' 


ss 


icr325 


§913 


9-^^27 


9 166 


S826 


8 208 


59 


i0 02g 


9 640 


9275 


8 933 


8-611 


8 023 


uU 




y joi 




uy4 






61 


9419 


9076 


8753 


8*449 


8- 161 


7 633 


62 


9107 


S786 


8 482 


8-197 


7V26 


7 428 


63 


6787 


B488 


8*205 


7*938 


76b4 


7*216 


64 


S462 


8' 185 


7-921 , 


7-672 


7 435 


<J997 






7 


7 oji 


7'399 


IF* I 

7 179 


7/0 


66 


7794 


7 558 


7*333 


7 119 


6915 


6535 


67 


7450 


7 '234 


7027 


6-831 


6'f>i3 


6292 


es 


7ogg 


6f)02 


d7i4 


6*534 


6302 


604O 




6743 


6-565 


<?394 


6*230 


6073 


5779 


Tin 






U VQD 








71 


600s 


5 865 


5728 


5-596 


5 468 


5228 


72 


5-63 1 


5 505 


5 383 


5-265 


5-152 


4937 


73 


5-246 


5M36 


5029 


4926 


4 826 1 


4-636 


74 


4*854 


4759 


4-666 


4*576 


4^489 


4324 


75 


4"453 


4*373 


4*293 


4-217 


4143 


4000 


76 


4-046 


3'97B 


3-912 


3-847 


3784 


3 664 


77 


3-632 


3-575 


3^520 


3 467 


3 415 


3-315 


78 


3*207 


3163 


3111 


3076 


3*034 


2*953 


79 


2776 


2741 


2707 


2-673 


2*641 


2*578 


eu 


2-334 


2*309 


2284 




2-235 


2*188 


ei 


P88(5 


1*867 


1*850 


1*^32 


I-SI6 


1*783 


82 


r429 


1-411 


1406 


1-394 


1*384 


1-362 


83 


*96l 


'955 


950 


*943 


937 


*925 


84 


*484 


•483 


•481 


'479 


■476 


■472 


85 


000 


'000 


'000 


000 


■000 


'000 
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TABLE L Conrinued. 



Age* 


8 

per Ceut 


4 

per Cent 


5 

per Cent 


45 


45 
50 
55 
60 
65 
70 


9'863 

9 331 
8-662 
7-831 
j5-807 
5-556 


9*P63 
8-619 
8044 
7*332 
6-425 
5*300 


8-37Q 

7987 

7-500 
6-875 
6 080 
5-063 


SO 


50 
55 
60 
65 
70 


8-892 
8-312 
7*568 
6623 
5-442 


8-235 
7738 

7091 

6758 
5-193 


7*660 
7-230 
6664 
5926 
4-9^ 


55 


55 
60 
65 
70 


7-849 

7-220 

6-379 
5-201 


7*332 
6 781 
6-036 
5053 


6 873 
6-386 
5*724 
4-833 


60 


60 
65 
70 


6737 
6043 
5081 


6-351 
5730 
4-858 


6-OOt. 
5*444 
4-653 


65 


65 
70 


5 547 
4-773 


5-277 

4571 


5031 
4-385 


70 

L J 


70 


4270 


4- 104 


3 952 
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TABLE LI. 

Showing the valu^ of an Assurance of 100 on a 
Single Life, (either in Single or Annual Payments) 
deduced from the observations made at Northamp* 
ton^ and at 5 per cent interest. 

This Table is adopted by all the Assurance Offices 
in London. 















8 to 14 




1-S?9 


41 


54-505 


3^487 


15 


39 834 




42 


55-172 


3-583 ' 


l6 
17 

18 


40- 481 

41- 113 

43710 


rs83 

2-Q33 
2083 


43 
44 
45 


55- 839 

56- 517 
57'20S 


3-683 

37S7 
3'8Q6 


J9 


42*272 


2-133 


46 


57*913 


4008 


20 




2-179 


47 


58-632 


4-129 


'21 
22 
23 


43291 
43 756 
44229 


2-225 
2267 


48 

49 
50 


5g'36e 
60-IJ7 1 
60-866 


4*254 
4*392 
4533 1 


34 


44710 


2354 


51 


61 603 


4 675 : 


25 


1 45^302 


2-403 ' 


52 


62*340 


4-82 1 


2a 


45703 


2-450 


53 
54 


63 086 
63 784 
64-612 


4979 
5-142 


27 
'2B 


4a213 

46 732 


2-504 
2-554 


55 


5'317 


2CJ 


47'2Ul 


2'6l2 


56 


65-392 


5504 


30 


47 bOO 


2071 


57 


66*182 


5-700 


31 

32 
33 


4f? 353 
4S'f}13 
49-486 


2725 
2 787 
2854 


58 
59 
60 


66-98O 
67792 
68-6 11 


5- 9O8 
6133 

6- 367 


34 


50072 


2921 


61 


flp-438 


6617 


35 


50666 


2992 


62 


70-277 


6*897 


d§ 

37 

38 


51-275 

51- 898 

52- 530 


3067 
3-142 
3 225 


1 63 
64 
1 65 


71- 136 

72- 007 
72*901 


7^179 
7*492 

7-837 


3i) 




3*308 


66 


73 804 


8204 I 


1 4U 


53&41 


3*396 


1 


74713 
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TABLE Lll. 

Showing the value of an assurance of ^100 on Two 
Joint Lives, (either in Single or Annual Payments) 
deduced from the observations made at Nortkamp^ 
iouj and at S per ctot interest* 

This Table is adopted by all the Assurance Offices 
in London. 



Ages 


Single 


Annual 


Ages 


Single 


Annual 


Premium 


Premium 


Premium , 


Premium 




10 


49*498 


2-855 




50 


00*438 


5 700 




15 


51-177 


3*053 


20 


55 


69077 


6-506 




20 


52*958 


3-279 


60 


72049 


7*508 




25 


54-319 


3-463 




65 


75-406 


8*930 




30 


55-873 


3-688 




















10 


35 


57-693 


3-972 




25 : 


58*106 


4040 


40 


59-832 


4339 




30 


£Q322 


4-248 




45 


62-206 


4794 




35 


6O-786 


4-515 




50 




5-390 




40 


62-550 


4*867 




55 


67*801 


6-133 


25 


45 


64-571 


5*308 






71 01 2 


7*135 




50 


66923 


5*893 




65 


74-606 


8-557 




55 


' ^ 46 1 


6*625 








60 


72-343 


7019 














15 


52731 


3-249 




65 


75-621 ! 


9035 




20 


54-388 


3-473 






















25 


55 641 


3-653 




30 


60'4iS 


4-446 




30 


57083 


3-874 




35 ; 


61754 


4-7O8 




35 


58-783 


4-154 




40 


63392 


5-044 


15 


40 


60-799 


4-517 


30 


45 ; 


65*271 


6-474 




45 


63-047 


4*969 


50 i 


67*495 


6-048 




50 


65-634 


5-563 




55 


69-915 


6-769 




55 


68*395 


6-303 




60 : 


72-685 


7751 




60 


71*485 


7*302 




65 ; 


75-B66 


9-156 




65 


74*960 


8719 






























35 


62944 


4947 












V 


20 


55-923 


3-695 




40 


64*428 


S'275 




25 


57065 


3-871 




45 


66 149 




20 


30 


58-390 


4*087 


35 


50 


68*217 


6*253 


35 


5996a 


4*363 




55 


70-492 


€-959 




40 


61-856 


4*728 




60 


73135 


7-925 




45 


63-979 


5173 




65 


76I8I 


9^310 



eo9 



TABLE LII Continued. 



Agcf 


Premium 


Annufti 
Premium 


Ages 


Single 
Premium 


AjdhusiI 
Premium 




40 


65736 


5-588 




50 


71705 


7-381 




45 


67274 


5*988 


50 


55 


73-344 


8014 


40 


50 


6^-154 


6*530 


60 


75*357 


8*907 


55 


71-250 


7*218 




65 


77*831 


1.0*226 




60 


73713 


8*168 






















65 


76-612 


9-541 




55 


74713 


8*606 








65 


do 


76*443 


9'451 












45 


68*611 


6367 




65 


78*637 


10-721 




50 


70278 


6*887 




















45 


55 


72164 


7*551 


60 


'60 


77*846 


10*235 




60 


74-424 


8476 


65 


79'6i» 


11-434 




65 


77134 


9*825 
























65 


65 


81*152 


12*541 



iBhowing the value of an Assuonce of jf'lOO to De 
received on the decease of A, provided he dies 
before B ; deduced (according to Mr* Simpson's 
rule) from the observations made at Northampion^ 

ti and at 3 per cent, interest. 

This Table is adopted by all the Assurance Offices 
In London ; although it is one of the most fimcac. 
tate that ever was published* See page 511. j 







Single 


AnittJal 






Sbgle 


Annual 


of 
A 


B 






A 


of 
B 








10 


24749 


1-427 




10 


29461 


1 824 




15 


24 19s 


1 444 




15 


28'786 


1-838 




20 


23*498 


1-455 ; 




20 


27-961 


1-S48 




25 


22 531 


1-437 , 




25 


26811 


1 8I9 




30 


21 468 


1*417 




30 


25-546 


178B 




35 


20-317 


1-399 




35 


24*176 


1759 


ID 


40 


19070 


1 383 


20 


40 


226^2 


1-733 




45 


17'<5p6 


1*364 




45 


21058 


1703 




50 


16214 


1346 




50 


19^294 


1-674 




55 


14*631 


1-324 




55 


17-410 


1 640 




60 


12^025 


r299 




CO 


i5mi 


r603 




65 


nopa 


1273 




65 


13 206 


1 564 




70 


9 153 


1-246 




70 


IO892 


1*5 i3 




10 


26'979 


1-609 




10 


31769 


2027 




15 


26365 


1-625 




15 


31-093 


2042 




20 


25 '602 


r635 




20 


30 254 


2052 




25 


24-549 


r6l2 




25 


29*053 


2*020 




30 


23'39l 


1-563 




' 30 


27'683 


1 982 




35 


22*136 


r564 




35 


26 198 


1'946 






20778 


1-544 


25 


40 


24 590 


1*913 




45 


1Q'281 


1520 




45 


22-819 


1-876 




50 


1^666 


1-497 




50 


20907 


1841 




55 


15 941 


1-469 




55 


18-866 


J 799 




60 


14 083 


1 1 439 




60 




1 755 




65 


12092 


1-407 




65 


14-310 


1710 




70 


9973 


1*373 




70 


11 803 


1-662 



TABLE LIII Continued. 



ot 
A 


Age 
of 
B 


Si ogle 


1 


■ A 


Ag« 

of 
B 




Annua] 


P'rtHti i 1 1 m 








10 


34 454 


1 2271 




10 


44*511 


3 430 




15 


3S6q4 


2 '287 




15 


43 766 


3*450 




20 


32 84? 


2299 




20 


42921 


3'471 




25 


3Pt>40 


2'266 




25 


41753 


3-433 




30 


aO'20p 


2 223 




1 30 


40369 


3-386 




35 


28 599 


2177 


35 


38735 


3333 




40 


26- m4 


2' 135 


45 


40 


30-775 


3 273 




45 


34 901 


2 088 




45 


34-306 


3183 




50 


22-815 


2 044 




50 


31 432 


3Qm 




55 


20'5aS 


1093 




55 


38364 


3968 




GO 


18 IS8 


1939 




60 


25 057 


a 8f 4 




65 


15 016 


1885 




65 


3r5i4 


3740 




70 


12 860 


1 1829 




70 


17744 


3629 




10 


37-3/5 


2573 




10 


48-705 


4044 " 




15 


36"647 


2' 590 




15 


47 90*8 


4 066 




20 


35794 


2-6^4 




20 


47 144 


4*091 




25 


34 588 


a*5<5& 




25 


46 017 


4-052 




30 


33*166 


2'520 




30 


44-680 


4*004 




35 


31 472 


2474 




35 


43' 101 


3 950 




40 


2g540 


2-419 


50 


40 


41 208 


3 891 




45 


27413 


2*359 




45 


38-846 


3 8O7 




50 


25 116 


2302 




50 


35 853 


3-6&1 




55 


22004 


2237 




55 


32*353 


3 535 




60 


20022 


2 170 




60 


28-581 


3 37a 




65 




2' 102 




65 


24540 


3*224 




TO 


14M79 


2 034 




70 


20239 


3*075 




10 


40 763 


2*956 




10 


53 170 


4*810 




15 


40 023 


2^974 




15 


52-454 


4*834 




20 


39 164 


T99i 




20 


51-668 


4*B67 




25 


^7969 


2954 




25 


50596 


4*836 




30 


36'5*J0 


2909 




30 


49*329 


4-776 




35 


346S8 


3^857 




35 


47-829 


4721 


40 


40 


32808 


2794 


55 


40 


46034 


4-664 




45 


30 501 i 


2?15 




45 


43 SOO 


4'583 




50 


37'946 


T6sg 




50 


40-993 


4 479 




55 


25-218 


2555 




55 


37-357 


4 3CO 




60 


22279 


2-468 




60 


330O2 


4oeo 




65 , 


19' 128 


2'382 




65 


28-336 


3 863 




70 


15776 


2296 




70 


23370 


3-656 



2 Y 2 



ei2 



TABLE LIII Ckmdnued. 



of 
A 


Aee 
df 
B 


Single 


Annual 


Aee 
of 
A 


Ase 
of 
B 




Annual 




10 


58087 


S'836 




10 


63-510 


7'2S5 




15 


57-403 


5-863 




15 


62-870 


7'313 




io 


S6'66g 


5*905 




20 


62-203 


7-367 






55*675 


5*863 




S5 


61-311 


7-325 




do 


54-499 


5*811 




30 


60 251 


7271 




35 


53103 


5'755 




35 


58-990 


7*213 


60 


40 


51-437 


5-699 


65 


40 


57-484 


7159 




45 


49-367 


5622 




45 


55^620 


7065 




50 


A6'777 


5-529 




50 


53293 


7-002 




55 


43-439 


5*371 




55 


50-30^ 


6-S58 




60 


38-923 


5-117 




60 


46-279 


6:640 




65 


33-419 


4*795 




65 


40-576 


6-270 




70 


27*563 


4*490 




70 


33-466 


5-787 



«1S 



TABLE LIV. 

Bhowlng the value of an Assurance of £\0O on a 
Single Life, according to the probabilities of living 
as observed by M De Parcieux. 



Age 



4 

per Cent 



6 
7 

8 

9 

10 

11 

12 
13 
14 
15 

1(5 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 
33 
34 
35 



5 

per Cent 



23-550 

23- 258 
23092 
22992 
23.046 

23:273 
23677 

24- 100 
24-538 

24- 992 

25- 462 

25- 481 

26- 281 
26-715 
27 162 

27534 
27923 

28- 319 
28731 

29- 154 

29592 

30- 046 

30- 515 
31 000 

31- 500 

32019 

32- 558 
33115 

33- 692 

34- 292 



18-843 
18-471 
18-233 
18 052 
18 033 

18-195 
18 543 
I8-9IO 
19290 
19690 

20-1 JO 
20-452 

20- 814 

21- 186 
21-576 

21- 890 
'22-210 

22- 548 
22 890 

23- 252 

23- 624 

:j4-oio 

24- 414 

24- 833 

25- 271 

25- 724 

26- 195 

26- 696 

27 - 205 
27-738 



Age 



4 

per Cent 



5 

per Cent 



36 
37 
38 

39 
40 

41 
42 
43 
44 
45 

46 43*750 

47 144-781 

48 |45 862 

49 46^g6 

50 47 977 



34915 

35- 55S 

36- 323 

37119 
37950 

38-819 

39719 

40- 665 

41- 650 

42- 677 



51 
52 
53 
54 
55 

56 

57 
58 

59 
Op 

61 
62 
63 
64 
65 



49-019 
50019 
51 058 
52142 
53181 

54- 265 

55- 396 

56- 484 
7615 

58-79^ 

60027 

61- 308 

62- 562 

63- 869 
65-235 



28-300 
'48-886 
29605 
30*357 

31- 148 

SjlCfSl 

32- 857 

33- 781 

34- 743 

36 852 

37- 886 

38- 976 
40 024 
41129 

42- 190 

43- 205 
44271 
45390 

46- 467 

47- 590 

48- 776 

49919 
51121 

52- 36/ 

53- 686 
55071 
56-429 

59357 



Age 



4 

per Cent 



5 

per Cent 



66 
6'7 
68 

0'9 
70 

71 

72 
73 
74 

7Q 
77 
78 
79 

80 

61 
82 
83 
84 
85 

86 '87-750 

87 88-550 

88 89573 

89 '90-592 
90' 191-588 



66573 
67-885 
69-158 
70388 

71- 562 

72- 754 

73- 869 

74'977 
76'06g 
77*135 

78- 262 

79- 346 

80- 365 

81- 408 

82- 323 



|83-192 
83-p85 
|84-850 

185- 846 

186- 830 



91 
92 
93 



92535 

93- 415 

94- 304 



60-838 

62- 295 

63- 714 

65- 090 

66- 405 

67*748 
69024 
70*257 

71- 500 

72- 714 

74- 010 

75- 262 

76- 438 

77- 648 

78*; 10 
179724 

|80 643 
81-652 
182-838 

8:^ -995. 

85-086 
86*033 
87-262 
88 486 
89*686 

90- 838 

91- 890 
9<^-97l 



614 



TABLE LV. 



Showing the value of an Assurance of 100 on Two 
Joint LiveSy according to the probabilities of living 
as observed by M De Parcieux. 



Ages 


* 

per Cent 


per Cent 


Ages 


H 

p^ Cent 


4^ 
per Cent 




10 


37784 


30937 


0\3 


60 








15 


38968 


32 035 


70 


75767 


70-524 






40-365 


33*544 




















lU 


30 


43*243 


35-915 




35 


49248 


41711 


40 


47'9?7 


40-389 




40 


5ri83 


43'6M 




50 


DO O/Q 


'to 


35 


45 








60 


64-665 


57941 






61-388 


54 401 




70 


75-378 


70067 




65 


7O654 


(A 658 




1 K 
* Q 


40040 


33051 




40 


799 






20 


41 3^5 


34-270 






55 38:1 


47P7a 




25 


42499 


35321 


40 


50 


58 643 


51 452 


15 


35 




00 I / 




60 


66028 


59448 




45 


o2-l23 


44 622 




70 








5.5 


60-384 


53 308 






















65 


70*201 


64133 




45 


57-547 


50^267 












50 


60-374 


53-3 10 










45 




20 


4'i-473 


35*389 


55 


63-394 


56-580 




25 


43-523 


3U-337 




65 


71-554 


65-671 




30 


44663 


V'577 




















20 


40 


4p 181 


41-672 




50 


62714 


55-878 




50 


56 712 


49449 


50 


55 


65 257 


58 652 




60 


65 213 


58-570 


60 


68*409 


62-135 




70 


75-662 


70-403 




70 


76-98 1 


71936 




25 


44-423 


37* 169 




55' 


67 303 


6O-912 




30 


45-627 


38*279 


55 


60 


69-941 


63-854 


25 


35 


47-243 


39790 




65 


73-593 


6d-013 


45 


52*988 


45*548 






















55 


6cr918 


53-915 




60 


71-990 


G6'\6& 




.65 


70*522 


64*512 


60 


65 


75 033 


6^-663 












70 


78-571 


72-341 














30 


46651 


39*240 




















30 


35 


48*065 


40-578 


65 


65 


77*246 


73784 
75'683 


40 


50*256 


42-736 


70 


80' 190 




50 


57239 


50000 










TABLE 



Showing the value of an Assurance of ^^100 on z 
Single Life, according to the probabjUties of living 
as observed in Su^edeu. 



Age 



4 

per Cent 



7 

6 

9 
lo 

11 

1% 

J3 
14 
15 

Id 

17 

18 

19 
20 

21 

22 
33 
24 
25 

26 

37 
28 
29 
30 

31 
32 

33 
34 
35 



Males 



5 

per Cent 



24 531 
'24'25d 
24 134 
2^1' 173 
04*327 

24*6\5 
15 034 

^5 977 

270^4 

2ti 296 
28-87? 
29481 

:$0'03l 
30-608 
J I "204 
31762 
32-338 

2*938 
33^562 
34 211 
34'8B5 
35 

36250 
36^942 
37602 
3S40B 
39 185 



19519 
19157 
lit 94& 
18 905 
18 98I 

19190 
19543 
19910 
20 3(J2 

20 838 

31-348 

21 886 
22 -452 
32'976 

23*529 

24 024 

24-550 

25 tWd 

26 110 

6657 
7229 
27-829 
2^1 457 
573 39 100 



29- 733 

30- 38f) 
3 I 062 

31776 

32 524 



Female* 



4- 

pcr CetJ : 



5 

per Cem 



22-904 
22 573 
32454 
2240 
22 65b 

22- 919 

33 261 

23- 092 
■i4-204 
2473s 

25 292 
i5 808 
36' 342 

26 873 
27-4J5 

^7'981 
18-565 
29-177 
2ijBO0 
30434 

31096 
31727 
32354 
32973 
33'6M 

34 215 
34-842 
35435 
36 042 



Age 



18 081 \ 

17 tan 

17 452 

17414 

17 aOO 
17 686 

17957 

18'3L0 

18767 

19 238 

19733 
20- 1 86 
20657 
21' 129 

3r6is 

22 114 

32-643 
33' 195 
2i767 
24'352 

24967 
25 5^1^^ 
26^)9 
26*686 
37-276 

27 S2y 

28'4a5 
28 -938 
29495 
30076 



per Cem per Cem 



37 
38 
39 
40 

41 

42 
43 
44 
45 

46 

47 

48 

49 
50 

51 

52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 

64 
65 



Malei 



3999^ 
40'838 
41715 
42 631 
43585 

44 5J5 
45-400 
46 215 
47005 
47942 

48 858 

49 804 
5U7^8 
51 615 
52'bJ9 

53731 
54'673 
55 650 



38-192 



33 305 
34*129 

34 990 ^9 0^13 

35 H95 
3d'852 



per CeiU per Cenr 



37^392 30752 



39-688 
40765 



377B6 
38-667 

39 476 [43-077 
40'324 
4r205 



43*129 
43 090 
44V105 
45*101 
46'2C0 

47143 

4H-1 \g 

49' 133 



41-596 34 824 
42^331 05-538 

36 252 
37005 

37 805 

3S-696 
39676 



5&658 50 190 
57700 151*290 



58791 
59904 
t>l 000 
6-i 134 
ej3 308 

64458 

05-577 
60058 
677^2 
63 885 



52"438 
53-638 
S4'SI4 
50 038 
57*319 

5B571 
598(0 
60986 
63300 
63'448 



Femalet 



31514 

32 319 

33 162 
34019 



50- 8S& 

51- 954 
53 ax) 

540^8 
55-233 



57^646 
588/7 
GO 102 
61 388 



43 '861 
4-1-681 

45 573 

46 561 

47'6l5!4U-748 

48 719 41 881 

49 813 f43"000 



M 110 

45-205 
16-286 
47419 
48610 



56 403 49 862 



51-176 

52'495 
53 '886 
55 216 



62 542 56457 

63 042 57 *^3 

64 746 |5S 843 

65 685 l600ea 
67 054 [61 376 



TABLE LVl Continued. 



Age 



4 

per Cent 



66 
67 
6S 

69 
70 

71 
72 
73 
74 
75 

76 
77 
78 

79 
80 

81 

82 
83 
84 
85 



Males 



per Cent 



0031 
71-196 
72 304 
73-335 
74538 

75-315 
7(5-231 
77154 
77'9S5 
78896 

79- 796 

80- 677 

81- 662 

82- 646 

83- 615 



4 

per CePt 



64724 
66029 
6/2/6 
66438 
69576 

70676 
1-714 

72767 
3 710 

74*7^2 



Ffinales 



5 

per Cent 



68-262 
69*500 
70785 
72-104 
73473 

74754 

75- (;i9 

76- 931 
77723 
78-531 



75-790 79-358 
76 805 !80-212 



77 948 81-104 

79 095 82-04C: 

80 229 83 069 

84- 550 81 -329 84-058 

85- 415 82-352 84*981 

86- 154 83-224 85 773 
86-642 83-795 86*311 
87 034 84-257 j86-338 



62-710 
64090 
65-524 

67- 010 

68- 576 

0033 
71-367 
72524 
73-424 

4-343 

75- 290 

76- 271 
77*300 

8*400 
79-596 

BO'757 

81- 848 

82- 786 
83 429 

83- 448 



Age 



Males 



4 

per Cent 



5 

per Cent 



87-380 
87-86& 

88 !88*635 

89 '89-623 

90 90 70* 

91 91715 

92 92 942 

93 94-319 

94 95-231 
95 

96 



84-657 
85 224 

86- 133 

87- 314 

88- 610 



89 

91-314 
92 

94105 



Females 



4 

per Ceni 



86469 
86 804 

87- 331 
88046 

88- 950 



83-590 

83-976 
34-590 
85 433 
86-510 



829 39-892 
90965 
996 92 034 
93 -081 
94t)62{92 



94-923 93729 



5 

per Cent 



87- 638 

88- 929 
90^19 
91-486 



A 



617 

TABLE JLVII. 
Showing the value of an Assuraoce of J^lOO on 
Two Joint Lives, according to the probabilities o 
living as observed in Sweden. 



Ages 



10 



15 



20 



10 
16 
22 
28 
34 
40 
46 
52 



34073 
35-658 
37*883 
4O-440 
43-304 
47* 142 

51-177 
56319 



15 
21 

27 
33 

39 
45 
51 
57 



36-404 
38-458 
40 800 
43 462 
46 923 
50819 
55715 
01-204 



20 
20 
32 
38 
44 
50 
56 

62 



25 



30 



25 
31 
37 
43 
40 
55 
61 
67 



30 
36 
42 
48 



4 

per Ceji» 



39(i84 
41754 
44- 185 
47 231 

50 958 ; 
55 512 j 
60662 I 
66700 ■ 



42-888 
45 062 
47-696 
51 2i9 
55 338 
60-204 
66 06j 
72019 



46288 
48500 
51758 
55-362 



Ages 



30 



35 



40 



54 

60 
66 
72 



59950 
65-512 
71 227 
77381 



35 
41 
47 

53 

59 
65 
71 

77 



40 

46 
52 



4> 

per Cent 



49*581 
52-458 
55-550 
59-8OO 
64-946 
70465 
76-565 
81-412 



53-985 
56 592 
60354 
58 !64-908 
64 170- 142 
70 175 946* 
76 !80 865 
.82 '65 731 



45 



45 
51 

57 
63 

69 
75 
81 
87 



57-869 ' 
61 042 
64 996 ! 
69 862 
75-285 
8O277 
!85177 
,88 142 



50 



50 
56 
62 
68 
74 
80 
86 
92 



62^665 
65-869 I 
70196' 
75 050 

79-981 

84-654 
87804 
93 008 



Ages 



55 



60 



65 



70 



75 



80 



85 



90 
95 



55 
61 
67 
73 

79 
85 

91 



60 
66 
72 
78 
84 
90 



4 

per Cent 



67-327 
70942 
75-100 
79*881 
84 038 

B7'56g 

92 008 



72677 
7S'&S5 
80- 196 
83-808 
[87-500 
I9IO27 



65 77-381 

71 |S0-83S 

77 ;83-923 

83 '87 492 

89 !9'> 058 

95 94 400 



70 82 334 
76 ;84-823 
82 
88 



I87-865 

j897^>5 
94 19-* 177 



75 |85-969 

81 88-396 

87 89-98! 

93 1939^2 



80 89-392 
86 m'708 

92 fe3-7oo 

85 91-492 
91 93-365 

90 " 93 392 

95 ©6-062 



2 z 



618 



TABLE LVIII. 



Showing the present value of d'l to be received at 
the end of any number of years. 



Years 


4 


4^ 

a 


ii 

5 


Years 


4 




5 




per Cent 


per Lent 




pet Cent 
^ 




per Cent 


per Cent 


per Cent 


1 




•96154 


-9^694 


•95238 


31 




•29646 


•25550 


1 

22036 


2 


•92456 


•91573 


•90703 


32 


•28506 


•24450 


•20987 


3 


•8&9OO 


•87630 


•86384 


33 


•27409 


•23397 


•199S7 


4 


•85480 


•83856 


•82270 


34 


•26355 


•22390 


•19035 


5 


•CO 1 /"»Q 




/oooo 


35 








6 


79031 


•76790 


•74622 


36 


•24367 


20503 


•17266 


7 


75902 


•73483 


•7 1068 


37 


•23430 


•19620 


•16444 


8 


•73069 


70319 


•67684 


38 


•2252^ 


•I8775 


•13661 


9 


•70259 


•07290 


•64461 


39 


•21662 


17967 


14915 


10 


0/550 


"64393 


•61391 


40 


•2O829 


17193 


'14205 


]i 


•64958 


•61620 


•53468 


41 


•20028 


•16453 


•13528 


12 


•62460 


•5Bg66 


•55684 


42 


•19257 


•15744 


12884 


13 


•60057 


•56427 


•53032 


43 


•18517 


•15066 


•12270 


14 


.•57748 


•53997 


•50507 


44 


•I78O5 


•14417 


•11686 


15 


'55526 


•51672 


•48102 


45 


•17120 


•13796 


•11130 


16 


•53391 


•49447 


•4581 1 


46 


•16461 


•13202 


•IO6OO 


17 


•51337 


•473 18 


•43630 


47 


•15828 


•12634 


•10095 


18 


•49363 


•45280 


•41552 


48 


•15219 


•12090 


•09614 


39 


•47464 


•43330 


•39573 


^9 


•14634 


•11569 


•09156 


20 


•45639 


•41464 


•37689 


50 


•14C71 


•11071 


08/20 


21 


•43883 


'39679 


•35694 


51 


•13530 


•10594 


•ca^05 


22 


•42196 


•37970 


•34185 


52 


•13010 


•10138 


•07910 


23 


•40573 


•31335 


•32557 


53 


•12509 


•09701 


•07533 


24 


•39012 


•34770 


•3 J 007 


54 


12028 


•09284 


•07174 


25 


•37512 


•33273 


•29530 


55 


11566 


•08884 


•06833 


26 


•36069 


•31840 


•28124 


56 


•11121 


•08501 


06507 


27 


•34682 


'3046() 


'267S5 


57 


•10693 


•08135 


•061 97 


28 


•33348 


•29157 


•25509 


58 


•10282 


•07785 


•05902 


29 


•32065 


•27902 


•24295 


59 


•09886 


•07450 


•05621 


30 


•30832 


•26700 


•23138 


60 


•09506 


•07129 


05354 
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TABLE LVIII Continued. 



Ytart 


4 




5 j 


Years 


4^ 


4i 






per Cent 


per Cent 


per Cent ! 




per Cent 


per Cent 


per Cent 


01 


•09140 


•06822 


•05099 ( 


81 


•04172 


•02829 


•01922 


62 


. 08789 


•06528 


•04856. 


82 


04011 


•02707 


•01830 


63 


•08451 


•06247 


•04^25! 


83 


•03857 


02590 


•01743 


64 


•08 126 


•05978 


•04404 1 


84 


•03709 


•02479 


•01660 


05 


'07813 


•05721 


*04 195 j 


85 




•02372 


•01581 


66 


•07513 


05474 


•03995 


86 


•03429 


•02270 


•01506 


67 


07224 


05239 


03805 


87 


•03297 


•02172 


•01434 


68 


•06946* 


•05013 


•03623 


88 


•03170 


•02079 


•01366 


6q 


•06679 


04707 


0345 1 


80 


•03048 


•01989 


'01301 


70 


•06422 


•04590 


03287 


90 


02931 


•01903 


01239 


n 


•06175 


•04393 


03130. 


91 


•02818 


•01821 


•01180 


72 


•05937 


•04204 


•0298 1 t 


92 


•02710 


•01743 


•01124 


73 


•05*709 


•04023 


•02839^ 


93 


02606 


•01668 


•01070 


7* 


•05490 


•03849 


•02704 1 


94 


02505 


•01596 


01019 


7S 


•05278 


•03684 


02575 j 


95 


.02409 


•01527 


•00971 


76 


•05075 


•03525 


•02453 I 


96 


•02316 


•01462 


•00924 


77 


•04880 


03373 


•02336 


97 


•02227 


•01399 


•00880 


78 


•0469i 


•03228 


•02225 


98 


•02142 


•01338 


•00838 


79 


•04512 


03089 


•02119 


99 


•02059 


•01281 


•00798 


80. 


•04338 


•02956 


•02018 


100 


•OI96O 


01226 


•00760 



em. 
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Rowing the present value of ^1 per annum for anf 
number of years. 





4 




5 


Y^an 


4 


44 


5 


per Cent 


per Cent 


per Cent 




per Cent 


per Cent 


per Cent 


1 


•902 


•957 


•952 


31 


17'588 


16*M4 


15-593 




1*886 


1*873 


1*859 


32 


17*874 


16 789 


15*803' 


3 


"2-775 


2749 


2* 723 


93 


18-148 


17*023 


16*003 


A 
*± 


3*630 


<^ iJOO 












5 


4-452 


4-390 


4329 


^5 


18*665 


.17*461 


16-374 


6 


5'242 


5*158 


' 5076 


36 


I8-9O8 


17 


10-547 


7 


6002 


5*893 


5 786 


37 


19*143 


17*862 


l^7u 


8 


6733 


596 


6-463 


36 


19-368 


18-050' 


1-6-8^ 


9 




*7'0fin 
/ ^uy 




'^9 




]R'25in 


17*Oiy 


10 


8111 


7913 


772^ 


40 


19793 


18-402 


I7'i» 


, 11 


8760 


8-529 


8-306 


41 


19993 


18'^6@ 




12 


P'385 


9119 


8*863 


42 


20-186 


18-724 




1 ^3 


99^ 


9*683 


9394 


43 


20*371 


18*974 




1 


10-563 


10-223 


9'899 


44 


2a549 


I9W8 


17'66S 


:i5 


11118 


10-740 


10-380 


45 


20-720 


19-U6 




' 16 


11-652 


11-234 


10-838 


46 


20'885 


19*288 




17 


12-166 


11*707 


11-27 A 


47 


21 043 


19*415 


17981 


18 


12659 


12-160 


11-690 


48 


21-195 


19536 


18077 


19 


13-134 


12*593 


12085 


49 


21-341 


19-651 


181flj9 


20 


13590 


13-008 


12 462 


50 


21-482 


19762 


18*256. 


21 


14029 


13-405 


12-821 


51 


21-617 


19-868 


18*339 


22 


14-451 


13-784 


13-163 


52 


21-748 


199^ 


18-418 


23 


14857 


14148 


13-489 


53 


21-873 


20-066 


18*493 


24 


15-247 


14-495 


13799 


54 


21993 


20-159 


18-565 


25 


15-622 


14-828 


14-094 


55 


22109 


20*248 


18-633 


26 


15-983 


15-1/^7 


14-375 


56 


22*220 


20-333 


18-699 


27 


16-330 


15*451 


14-643 


57 


22*327 


20-414 


1 8-761 


28 


16-663 , 


15*743 


14-898 


58 


22*430 


20-492 


18-820 


29 


16-984 


16-022 


15141 


59 


22-528 


20-567 


18*876 


30 


17-29:^ ' 


16-289 


15-372 


60 


22*623 


20*638 


16*929 
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Table LIX continued. 



Year* 














e 





per Cent 


per Cent 

1 1 11 ■ 


per Cent 




per Cent 


por Cent 


per Cent 


61 1 


22'715 


20*706 


1^-980. 


86. 


24*143 


2 1*71 ft 




b2 


'22*803 


M-772 


• 19029 


87 . 


24-JL76. 


.21.740: 




(53 


22*887 


20-a54 


19075 


88. 


24-207 


21 76a 


19-7J47, 


64 


22-9^}§ 


20894 


19119 


89 


24-23 iB 


21790 


i9*74Q 


65 


23*047 


20-951 


19-161 




•24-767 


21-7^ 


I97«a. 














^* '«'■/. 


*9 


67 


23- 194 


'2ra58 


ig 230 


92 


24-323 


21*835 




68 


23-264 


21 108 


'Tc)-^i75 


93 • 


24 340' 


' 2i-65ji 


19786 


€k) 


23 330 


'/I 156 


19310 


94 


24374 


.21-868 


19796 


70 


23-395. 


21-202 


. 10 343 . 


95 


24-398 


21*883 


10'806 


/I 








90 


24*421. 




1 


72 


23-516' 


21-288 


19^404 


97 


24 443 


2i<)n 


! 9*824 


73 


23 573 


2 1 "3 28 


19432 


98 


24-465 


21*925 


i9'8?2 


74 


23-628 


21-367 


19*459 


99 


24-485 


21*938 


!9-840 


75 


23-630 


21-404 


• 1^-485- 


100 


24-505 


21*950 


19-848 


76 


23-731 


21/439 


19-509 


i'erp. 


25000 


22-5t22 


20 0Qa 


77 


23-780 


21473 


19-533 










78 


23*827 


21-505 


19555 










79 


23-872' 


21 536 


1*957^ 










80 


23-915 


21 565 


19*596 










81 


23-957 


21-5Q4 


ly-6l6 












23-997 


21-621 


I9<i34 










63 


2'i-0i6 


21-647 


19'651 










84 


24-073 


21-671 


19668 










85 


24-109 


21 6(>5 


19-684 











THE END*. 
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/or 




6 last. 


$2 


$27 


41 17 


laal , , 


twelfth 


131 11, 






144 last. 






153 10, 




the n^. of years purchatft 


168 10, 






175 11, 


/ 
a 


I 








240 last. 






(i+e) 




878 13, 


(i+cr"^' 




329 5, 




AA 


345 19, 




•5 


352 18; 




'formulas 


355 17, 




§ 23 and 24 


380 14, 




second 


431 7, 




24107 
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In my Doctrine of Interest and Amtuities,^^gp 134, Kne 5, YhaTe itated that 
the formula there deduced is the very formula given by Dr. Halley.*" 

But this is not exactly the case, since Dr. Halley makes y » e{29+n+l) + 6^ 

n* 

•nd I am not aware how the difference arises. Both the formulae, however, 
{ivie the value sufficiently near for general use. 
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PREFACE. 



The following paper was read before the Royal So^ 
ciety during the course of the last year : but the Com- 
mittee* (to whom it is customary to refer the papers 
which are presented to the Society within the year, in 
order that they may select for publication such as they 
conceive to be not only the most curious^ but likewise 
the most tcsefuly) have not thought proper to publish it 
in their annual volume of the Philosophical Transact 
tions. The motives which induced them to come to 
this decision, I shall not stop to inquire into ; sinde 
such a discussion would be foreign to my purpose : but 
perhaps they may be evident to the reader before he 
closes the present work. 

The importance and utility of the method which 
has been investigated and explained m the paper here 
alluded to will be apparent to every person who has 

* Thif Committee consists of (he Council for the current year % 
% lilt of whom, for the year 1812^ will be found in page 20. 
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APP£ND1X. 



Studied with attention the subject of Life Annuities 
and Assurances ; and will be a sufficient apology (if 
any apology indeed ^frere necessary) for my submitting 
it, in its present shape, to the public opinion .The want 
of a more numerous collection of Tables than those 
which we at present possess, for determining the value 
of Annuities on Lives, according to the Observations of 
human mortality at various places, has long been ex- 
perienced and lamented « It was hoped and expected 
that when any person should come forward, skilful and 
bold enough to undertake the airduous task, he would 
meet with sufficient encouragement from the public to 
accomplish his design, and with sufficient patronage to 
remunerate him for the time, the labour, and the ex- 
pense which must necessarily be incurred in so laud- 
able and useful a pursuit. With still greater confi- 
dence might he hope for assistance zt\d support from 
the various Life Assurance Companies that have been 
latdy established ; and who (it was natural to expect) 
would be desirous of obtaining, all th^ information and 
biBlp which they possibly could, on a subject in which 
fhey ^re so imn^ediately interested, Nottiing perhaps 
tended so miich to destroy the numerous Bubble S09 
peties which sprang up abo^it fort^ yem ?gOi^ 



tiothltig, probably j opened 30 efFectually ths eyes of the 
public with respect to their delmive schemes, as the pub- 
lication of Qiorfe correct and comprehensive tables of the 
value of Life Annuities ; whereby the true value, which 
ought to be given in such cases, was more accurately de- 
termined. And, as one improvement in science gene- 
rally leads on to another^this naturally opened the way to 
a more complete and comprehensive investigation of the 
subject ; so that, at the present day, a new, a distinct^ 
and an interesting br^mch of analysis has arisen^ which 
was unknowh to mathematidaps of a former period*- 

To this important circumstance, the present Societies 
( wlio have established their plans on a more correct, and 
consequently a more firm and extemive basis) are in- 
debted not only for their origin, but also for their very 
existence and success at this moment. For, by the va- 
rlety of tables of the value of Life Annuities which have 
been formed from the observations of human morta- 
lijy at different places, they have had an opportunity 
of judging of the proper values on which the business 

• It Ut singular fact, ifialllie subjeet of Life Annul ues liii 
never yet formed a part of my eleraeniary treatise 00 oMxed matbt^- 
njaiicj*. Its increasing utiruy and Importance iurely may lay claim 
to some notice from future compileit. 



of such societies ought to be conducted j and by a 
more enlarged analysis of the subject ihey have been 
able to facilitate their computations and extend theip 
concerns to the more complicated cases that arise, and 
which formerly were not considered capable of an ac- 
curate solution. This knowledge is now more gene* 
rally diffused and understood ; and the public are not 
again likely to become the dupes of any artful im- 
postor- 

These advantages have kept pace with, and indeed 
are principally owing to, the gradual extension and 
publication of the Tables of Life Armuities ; or, in 
other words, with our opportunities of detecting error, 
and of enlarging the boundaries of the science* For, the 
labours of the analyst in this department would have 
been of very little practical utility if they had not been 
supported by such tables. Those tables, however, 
which we at present possess, are by no means sufficiently 
comprehensive for all the useful purposes of life* The 
observations made in Sweden seem to be the most 
correct for mankinds general; and those given by 
Af. De Parcieux appear to be peculiarly adapted for 
a set of life annuitants. But the Tables of Life^An- 
nuitieSf which are formed from these observations^ 
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ire so limited as to be inapplicable to many cases which 
now arise in the ordinary course of bysiness. On the 
other hand, the observations made at Nortkampion are 
on too contracted a scale to give the true rate of hamait 
mortality amongst mankind in general ; and although 
their use has been continued, it is principally on account 
of the more numerous tables of the value of Life Aimu* 
ities which have been computed therefrom. In the pre* 
sent advanced state of the science however, even these 
tables are too confined; and it would be highly desirable 
to possess tables of the value of annuities on two joint 
lives for every possible combination of age^ not only ac- 
cording to the observations made at Northampton^ but 
also according to those made iii Sweden, and by M £>e 
ParcieiLv in France. I now, however^ despair of ever 
seeing this accomplished: and my reason for entertaining 
so discouraging an opinion arises from the want of patro- 
nage and support which an indostrious and intelligent 
author has lately experienced from the public- 

The name of this gentleman is Mr. George Bar- 
itETT of Petworth in Sussex, who (at an immense ex- 
pense of time and labour) has calculated and formed the 
most numerous and comprehensive set of Life Annuity 
Tables tliat ever were, or probably ever wil/ be, produced. 



The nature, the extent^ and the deslgii of those Tables 
will appear in the course of the following paper. It will 
be sufficient here to observe^ that the author, flattered 
with the prospect of success, issued his ProposalSj about 
eighteen months ago, for publishing them by sub- 
scription. The work was to have been comprised in 
two large quarto volumes ; containing, in the whoIe> 
about thirteen or fourteen hundred pages closely 
printed. The price not to be less than four guineas 
each volume. In order to promote his views as far as 
lay in power, I addressed a letter to each of the 
Life Assurance Companies, urging his claims to their 
patronage and support. But his hopes and expectations 
have been defeated in every quarter ; and aftar an in- 
effectual attempt to derive assistance from the public in 
support of his plan, and not wishing to involve himself 
in any serious eiipenses therein, he has hem reluctantly 
obliged to abandon his design altogether : and thus the 
world has been deprived of one of the most extraordi- 
nary and suecessful efforts of patience, perseverance 
and talent that ever was produced by one man. Out 
of all the Life Assurance Companies, now established, 
(fifteen in number) only two* consented to patroaiM the 
♦ The Albioo and Tlie Provident iBitttution. 



Work; eleven** declined sending any answer to the appU* 
cation that was made; and two of them^the^^/a^ and the 
fFeHmimter Societies^ (their names skull be made con- 
fipicuous) absolutely ref medio subscribe for a single copy. 

It is in vain for these several Life Assurance Com* 
panies to maintain that tliey are already possessed of 
every information which they require, and of every 
table which may be useful to them, in their tusine^^ 
They must know (or rather they ouglu to know) that 
they are very materially interested in every improvement 
ui the science; and that even a re-calculation (by an- 
other hand) of those tables, which they now enjoy, 
inight serve to correct many errors which are known 
to exist in them, — Besides, it cannot be necessar)' tj> 
fell them that they are not possessed of every table re- 
quisite for carrying on their business to its fullest ex- 
tent. For all theae Companies are in the practice of 
granting assurances, on various contingencies, for terms 
of years : and 1 am informed that some of them, in 
order to abridge the necessary labour of computation, 
adopt a singular (but at the same time a very inaccurate 
and unjmtj mode of determining the va!uea in such 

^ The ArrucabLe« the Eagle, this Equitable, the Globe» tbo 
Hope^ tilt London Assarance, Hte London Life Assmoc-e, lUm 
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cases* Moreover, in the granting atid purchasing of 
annuities on lives, they want other tables than those 
which are deduced from the Norihamptan observations. 
In determining also the value of Reversionary Sums 
and Annuities for fFidows^ it would be desirable to 
know how far the result is affected by the superior 
longevity of females : a circumstance which might be 
ascertained with the greatest accuracy by means of the 
new tables here alluded to* Indeed , upon a variety of 
points connected with this subject (both of curiosity 
and real utility) these tables were capable of throwing 
a very considerable degree of light and interest. — ^But 
I am ashamed to insist further on so obvious a cir« 
cumstance ; and I now regret that I should have so 
much mistaken the nature and object of these trading 
companies, as ever to have addressed them as the pa* 
irons and promoters of literature and science*, 

* Dr, Price, m his nccount of the Equitable Society, ohservm 
that '* it is indeed furnished with Tables by whfch a great part of 
*f its bu3iD€ss is conducted : but there are aome iroportaut tablet 

which it wants, aud with which it sfiould be supplied. Thefle, 
*' when composed, together with all its other tables, sboold be 
*' subject to die revisiil and exaramatton of the befit judges, aod 
" afterwards published j wltb a minute account of the prioct- 

pies assumed, and the method taken in composing them. Such 
*' a pub Ileal Ion would be u valuable addition to this gart of science j 
*' and it would also be the means of increasing aud establishing 
" the credit of the Society/' Ols. on Bm^. Pay,^ vol. u ISO, 



i 



B&Btiles the Life Assurance Companies, most of the 
Nobility and Gentlemen possessed of landed estates, 
together with several of the Colleges and other Corpo- 
rate Bodies, were addressed also by Mr, Barrett on 
this occasion. But the list of his subscribers was so 
small that he has not thought himself justified in send- 
ing the work to the press ; and the public are thus for 
ever deprived of this singular monument of industry 
and abilities* 

In order to preserve soine record of Mr- Barrett's 
prodigious labour, as well as to explain the principles 
upon which his Tables are constructed — principles 
which open a netu and a wide field to the analyst^ and 
which greatly abridge the labour of computation In 
some of the most intricate problems that occur in the 
science — I drew up the following memoir^ and pre- 
sented it to the Royal Society, under the impression 
that they might think it worthy of publication in the 
Pkilmopkical TransQciiom^ They had^ in the pre- 
ceding year, given a favourable reception to a paper 
which t sent to them, on a subject less deserving their 
attention but I had then to learn, that whilst the 



* Oq ihc Solar Eclipse which is said to have been predicted by 
Tbalri, See tht PhlL Trmi, for 181 1, part il, page 230, 



volumes which are annually published by the Roy 
Society are open to such curious yet fruitless specula- 
tionsj they are shut to investigations of a moreseriousand 
important nature : that whilst the dark and doubtfiil 
researches of the theorist are received with indulgencet||| 
the labours of those who are desirous of rendering^ 
themselves practicaUy useftil to society^ and of en- 
larging the boundaries of true science, are rejected with 
coldness and indifference. Nevertheless^ as far as my 
humble efforts can avail, the astonishing labours of 
Mr. Barrett shall not sink into oblivion ; and I am 
happy in his permission to print the following paper, 
together with the accompanying tables, by way of Ap* 
pendis to my Doctrim of Life Antiuhm and j4sm^ 
rancei; whereby sotne record of his wonderful exertions 
in this particular branch of science may still be pre- 
served amongst those who are interested in the subject. 




I cannot omit the present opportunity which is af- 
forded me of noticing one of the most singular k* 
stances of perseverance in error that perhaps ever was 
witnessed in the republic of letters ; and^j as the case m 



WtRQ measure connected with the present subject, 
1 hope I may be excused for introducing it in this place* 
In the preface to my Doctrine of Life Annuitm and 
jiuuran^es (page xxiii) I have exposed the inaccu- 
raaj and absurdity of the formulse which have been 
given by Mr. Morgan, in the Philosophical Transact 
£i(m^ for the solution of those cases in Contingent As- 
surances where three lives are concerned. That work 
not being within the reach of every person, Mr, Morgan 
has inserted the formula:; at the end of the first volume 
of Dr* Price's Observations on Reversionary Paymmts^ 
Note P* But I have asserted that the errors of the 
" original are multiplied in the copy: and Mr. Morgan, 
** if he studies his own repuration as a maihematician, 
** had better expunge them altogether in fmuroj than 
suffer them to remain in their present worse thun 
♦* useless state'* Yet, notwithstanding all that I have 
there said, and although I have given ample references 
to the body of the work for a demonstration of the 
absurdity and errors of his formulae, he has (within 
these last three months) given a new edition of Dr. 
Price's work above mentioned^ wherein all the erram- 
ous parts of the former editions are faithfully re- 
iainedU ! 
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Mr. Morgan may perhaps flatter himself that no one 
will jbUow him tt)rough his inv^tigations> and that he 
shall thereby escape the censure which he so justly de- 
serves for this extraordinary conduct: but I shall 
briefly point out a case or two where the absurdity of 
his formulae may be readily detected, even by those 
who are unacquainted with the principles from which 
they are deduced. 

A singular instance of this kind occurs in the fcx- 
mula for the solution of his fourteenth problem, when 
the ages are equal ^. For, if we take any case where 
the lives ;are under 52 years of age (the rate of interest 
4 per cent, and according to the Northampton tables) 
we shall find that the value ^will always come out a 
negative quantity /// Iris surely unnecessary to make 
any comment upon so singular a result as this : and 
yet, if the reader is desirous of amusing himself with 
any further proofs of the futility of this formula^ he 
may take any case where the lives are from 52 to 57 
years of age (both inclusive) ; and having calculated 
the values according to the two rates of 4 and 5 per 

* See Price's Oh. on Rev. Pay. vol. L page SQS. The formoh 
there given is ^"—^ x (V-CC-C-CCC), 
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cent interest, he will find that all the results, according 
to the former rate, will be positive; but that, accord- 
ing to the tatter rate, they will be still ail negative !!! 
The same circumstance will occur in other instances 
which might be adduced. 

Nowj this is one of his formulas which 1 had parti- 
cularly noticed as erroneous *; and the remarks which 
I have just made are sufficient to show its absurdity^ 
Indeed this case, from its sifliplicity, readily points out 
the inaccuracy of the method of solution which has 
been adopted ; but there are mani/ others, wherein the 
quantities involved are so numerous, so intricate, and 
£0 complex, that the absurdity of the formula cannot 
be shown by a practical example without employing 
much time and labour* 

One case, however, will suffice for my present pur- 
pose, Let the reader attempt to solve the eleventh 
problem given by Mr. Morganf by assuming the ages 
of A, B, C, to be respectively 50, 40, and SO years, 
(the rate of interest 4 per cent, and according to the 
JVarlA^jm/jion observations ) and he will find that the 
value of an assurance of ^100, payable on the con- 

* Jn my Doctrine of JJf§ Annuities, &c. i>age 30S, note. 

I Se§ pr, Price*s Qh. m Rm. Ptnf. vol, i, page 39a, case 2ttd. 
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tingency therein mentioned, will come out equal to the 
sum of six hundred and twelve pounds !!! and there is 
this further remarkable absurdity attending thefortnulaj 
that the smaller the sum to be received, the greater 
is the value of the assurance j and vice versd. Thus 
the assurance of payable on that contingency is 
»iW hundred and nimty-Jive pounds; whereas, the 
assurance of <^800 is only twenty-nine pounds : and 
the assurance of -^900vjand all higher sums comes 
out a negative quantity'^!!! 

This is another of his formuliB which, amongst many 
others, I had also particularly noticed as incorrect j 
and I had even given the true quantities which (accord* 
ing to his own notation) ought to have been 
instead of the erroneous ones which he has retained t# 
Mr, Morgan must be aware that there is a duty ^hich 
he owes not only to the public,hnt also to his employers; 
and I leave it to Ins own sense of propriety to justify the 
re-publication of such manifesi errors* 

These are a few only of the numerous cases which 
1 might adduce; but it is needless for me to insist 

* 1 here allude to the formula in the seuenih edition of Dr. 
Price*s treatise 5 butj if I he question be solved by the formula given 
in the sixth editian, the valne will in all am$ be ntgnHve ffi 

t Set Doctrine of U/e JmuUm^ page ^/i^ not*. 



farther upon this point; since I have already said 
enough, both here and ia another place, to enable the 
public to draw a just and proper inference on the subject. 
Mr. Morgan is known to the world, as a matbematicianj 
by those papers only (in the Philosophical Transact 
lions ) which he has written on Contingent Assurances^ 
Those papers have been the subject of much com- 
ment in the preceding pages, and therefore I shall not 
add another remark upon them in this place, I wish 
itj however, to be understood that this branch of the 
science is not a subject of curiosity only, but one of real 
utility. Property to a very large amount (particularly 
in this country) is constantly depending on the con- 
tingencies mentioned in those problems to which I have 
referred 5 and it is therefore of material consequence 
that a proper, a correct^ and a simple mode of deter- 
mining the value of such property should be laid down* 
But every mathematician who has attended to the sub- 
ject must know that all the formulae, which Mr. Mor- 
gan has given for this purpose, only tend to perplex 
and mislead the public ; and will not^ except in very 
few cases, give a true and accurate (nor^ in ant/ case, 
the most simple and concise) method of solving the 
diSerent questions that arise. The natural consequence 

n 
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of which is, that, in the distribution of such property,' 
and according to such rules, one party must be de* 
franded; whilst another is unjustly enriched at the ex- 
pense of such innocent sufferer. 
• As the formulas above alluded to are inserted in 
Dr. Price's Observations on Reversionary PayrxientSj 
without the investigations, Mr. Morgan ought to have 
been more particular in seeing that they were correctly 
deduced and properly stated ; since the reader has no 
opportunity of immediately detecting any error. More 
especially ought he to have given greater attention to 
this point, in any subsequent ^^i^on of that work, after 
he had been publicly attacked upon their want of ac- 
curacy. The world, however, will learn, perhaps 
with some surprise and indignation,', that he has not 
corrected a single error HI and that in the seventh 
edition of Dr. Price's treatise,* which has just been pub- 
lished, all these absurd and inaccurate formulae are 
still retained, — z disgrace, to the editor, and.an insult^ 
as well as an injury to the public at lax^e. ' 

As the present Appendix rtiay be considered as a 
continuation of my Doctrine of Life Annuities and 
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jissurancesy the latter work will not, in future, be sold 
separately from the former ; although the Appendix 
may still be had by the purchasers of the original trea- 
tise. The whole work is now become too bulky for one 
volume : and I have, therefore, for greater convenience, 
divided it into two, at the end of Chapter XL By this 
arrangement all the Analytical part of the original 
treatise will be in the first volume : and the Practical 
part, together with the Tables and the present Appen-- 
dix, will be in the second volume. New title-pages are 
printed corresponding to such division. 

The latter part of the first note in page 458 having 
misled some persons, I have cancelled that page, to- 
gether with the subsequent one, for the purpose of in- 
troducing others. The note, here alluded to, origi- 
nally belonged to another, method of solution; and 
was then correct. But, whilst the work was printing, 
I changed the mode of solution, and inadvenently re- 
tained the note in question, which does not appl^ 
thereto. The original method of solution is now re- 
stored } as, upon the whole, I think it preferable to 
the one which was afterwards substituted. 

March!, 1813. F.B. 
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ON A NEW METHOD OF CALCULATING 
THE VALUE OF LIFE ANNUITIES. 
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The trouble attending the calculation of Tables for 
determining the value of Life Annuities, particularly 
where two or more lives are concerned, is so great that 
(notwithstanding the importance of the subject, and 
its extensive application and utility at the present day) 
few persons have been disposed to undertake the labo- 
rious task of forming them. If we except those tables 
which have been published by Dr. Price and 
Mr. Baron Maseres, there are no others that, m the 
present state of the science, can properly be applied to 
any practical use. The former has given, in his OJ- 
servations on Reversionary Payments^ several valuable 
tables deduced from the bills of mortality as observed 
at Northampton and in Sweden : and the latter has 
given, in his Principles of the Doctrine of Life Annu^ 
ities, similar tables deduced from the observations pf 
M. De Parcieux in France. 

At the same time that Dr. Price published the 
Tables above alluded to, he gave " A Specimen of an 

easy and expeditious method of calculating the values 
" of Annuities on Single or Joint Lives j'* which greatly 
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abridged the labour attending such calculations : and 
in my Doctrine of Life Annuities and Assurances^ 
page 36, 1 have given an improvement of that method. 
The practical application, however, of this method is 
capable of being rendered much more simple and easy, 
as I shall attempt to show in the course of this paper. 
But the more immediate object that I have in view is 
to lay before the Society a neiv method of arranging 
the Tables for determining the value of Life Annuities : 
whereby a considerable portion of the time and labour 
employed in such calculations may be avoided, and 
their application to the solution of various problems, 
connected with the subject, rendered more extensive 
and easy. 

Let A be the life upon which the annuity is grsmted ; 
and let the number of persons living at the age of A, 
according to any given table of observations, and at 1, 
2, 3, &c years older, be denoted respectively by a, ft, 
c, rf, 2^;, 57, 2 : — z denoting the num- 

ber of persons lining at the age of the oldest life in the 
given table, and in general equal to unity. Moreover 
let the amount of ^1 in a year, according to the 
given rate of interest, be denoted by r. This being 
premised, it is well known (by those who are conver- 
sant with the subject) that the value of an annuity on 
the single life A is expressed by the following series : 

— f — t--,--f- +— rl< 

n denoting the number of years from the age of A to 
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the age of the oldest life in the table of observations : 
and the su7n of this series, numerically expressed accord- 
ing to the age of A, fonns the common tables of the 
value of Life Annuities. But the above series may be 
expressed, more conveniently for our present purpose^ 
by the following one, 

which is evidently the same as the. former. 

In the plan proposed, therefore, A is supposed to be a 
child just born ; or one whose age is equal to 0: and 
each term of the series (beginning at the end) is to be 
numerically expressed and arranged in regular order 
in the same column ; at the bottom of which must be 
placed the numerical value of the common divisor ar»*. 
In a collateral column are to be placed the sums of the 
first one, first two^ first three, first four^ &c values in 
the former column, which I shall denote by z, y, x, 
&c ; and by the help of these two columns we shall be 
enabled to solve every question relative to Life Annu- 
ities and Assurances: not only with less liability to 
error, but frequently in a more expeditious and easy 
manner than by the usual method of proceeding. 

In order to render these remarks the more intelligible, 
I shall insert the following Specimen, which shows the 
manner in which the values, above alluded to, are to be 
arranged ; and where I have supposed the age of the 
oldest life in the table of observations to be 96 years. 
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96 
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95 


yr ' 
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94 
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3 




D 


2 
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1 
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Consequently we shall have 



A = or" + i r" - ' + cr"" ^ + ajr^+y r + z 
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Whence it follows that the value of an annuity on the 
life of a child just born is denoted by — ^ ; that the 
value of an annuity on a life one year old is denoted 
by ^j^iY? ^ lif^ years old, by on a life 

/Aree years old, by ; and so on to the extrenuty 

of human life. 

It may be objected to this mode of arrangement 
that a numerical operation is necessary for determining 
the value of the annuity : whereas, in the usual method 
of arranging the tables, such value is found by inspect- 
tion*. This objection, however, is of weight only as 
far as regards single lives, and a few cases of two joint 
lives : because, in the cases of those joint lives whose 
ages are not given in the existing tables, the values are 

* The mode of arranging Annuity Tables, as hitherto adopted hj 
tao&i English writers on this subject, (that is, by showing the numher 
of years purchase that the annuities are worth) is certainly accom- 
panied with many advantages, since it facilitates the solution of 
several problems that frequently arise. The French writers, how- 
ever, give the reciprocals of those values i that is, they form their 
tables so as to show the annuity which £\ wiU purchase. But 
this is not so convenient for general use, as the former method : 
nevertheless it is frequently adopted, even in this country, and par- 
ticularly by most of the public offices. The new method, here 
suggested, is in many cases superior to both ; and may> in all 
cases, be readily converted into either, by changing the numerator 
for the denominator} and vice vm^^. Thus, is the value of 

an annuity on the life of A just born : and is the annuity 

which Jl\ will purchase^ on the same life. 



/ 



26 appendix:, 

not 60 readily found, by the method now in use, as by 
the process which is here laid down. Moreover, the 
present arrangement enable us to solve, with great 
facility and expedition, a variety of intricate problems 
that frequently occur in practice, (particularly in cases 
of deferred or temporary annuities and assurances) 
which, according to the present method of solution, 
require much time and labour, and are consequendy 
liable to considerable error in the numerical enunciation. 

For instance, the value of an annuity on the life of 
a child just born, deferred for 1, 2, 3, &c years, is 

• COB 

respectively denoted by — > — -9 — &c. The value 

ar" ar^ or* 

of a similar annuity on a life one year old is respectively 
denoted by -r— 1» — On a life two years 

^ Ir^^i irn—l yn—^ ' 

old, by — —5—' • — — » &c, and so on. 

In like manner, the value of a temporary annuity, 
for I, 2, S, &c years on the life of a child just bom 

is respectively denoted by * % 

The value of a similar annuity on a life one year old 

. is respectively denoted by ^-r— — — r* — — 7' 

On a life two years old, by--^~^g» ^^^^^^ 
J cr cr cr 

and so on. 

Moreover, if an annuity, be deferred for any number 
of years and to be paid for in equal annual payment^ ^ 

* The first payment to be made immediately, apd the remaiuipg 
ones at the beginning of each succeeding year. 
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the value of those annual payments may be determined 
in the same easy and expeditious manner. Thus,' let 
the annuity be deferred for 5 years, on the life of a 
child just bom, to be paid for in 5 equal annual pay* 
ments, the value of those equal annual payments will 

be denoted by : if the life had been one year old, 

the value would be denoted by — — : and so on. 
Had the period been for 6 years, to be paid for in 6 
equal annual payments, the values would be respectively 

and 2ind so on, for any other interval. 

The value of Assurances on any life may also be de- 
termined with nearly equal facility. Thus, the value 
of an assurance of ^1 on the life of a child just bora 

will be denoted by on a life owe year old, by 

r,ar 

■ '""^^ ; on a life too years old, by ^^^^^ : and so on. 

If the assurance be paid for in equal annual pay-' 
ments* ^ the value of those payments may be determined 
\>y substituting a, b, c, &c instead of ar«, Ar**-^, cr^-\ 
&c, in the several denominators above stated. Thus, 
jhe value of an assurance of ^1 on the life of a child 
just bora, to be paid for in one present payment^ 
is equal to ^— and the annual payment which 
ought to be made as an equivalent; thereto during that 
Jife is ~~=7 — "^5 which is a much more simple 



f See the preceding note. 
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formula for such cases than aiiy that has evier yet been 
given. 

In a similar manner we may find the value of de^ 
f erred assurances. Thus, the value of an assurance of 
^1 on the life of a child just born, deferred for 1, 2, 

S, &c years, is respectively denoted by ^^^^ 211^9 

TjaS^ r.ar* 

&c. And on a life orve year old, deferred for 
the same periods, it is respectively > i>— e r ^ 

&c. and so on. 



A similar method of proceeding will lead us to the 
value of temporary assurances. Thus, the value of 
an assurance of for 4 years, on the life of a child 

. ^ , . , A — E— (b— F)r 

just born, is equal to 

If this temporary assurance be paid for in annual 
payments^ the value of those annual payments will be 
— — : which is a much more simple and expeditious 

mode of obtaining the value than any hitherto known; 

If what has been stated respecting single lives be well 
understood, no difficulty is likely to occur in the case 
of any number of joint lives. For, if we take two 
joint lives A, B, and make the number of persons 
living at the age of A, and at the age of 1,2, 3, &c 
years older, equal to o, a\ a \ a"\ &c ; and likewise 
make the number of persons living at the age of B, 
and at the age of 1,2, 3, &c years older, equal to 
b\ b'\ b''^ &c : then, by substituting ab for a, ab'ioT b^ 
a' b'' for Cy a'"V" for c?, &c, in the above specimen. 
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we shall find that the same rule will enable iis to de- 
termine with equal facility the value of an annuity on 
two joint lives of any ages. And the like method may 
be extended also to the case of three joint lives» 

In order to find the Expectation of Life we have 
only to make.r===l in the specimen above given^ and 
the same rule will still hold good ; with this exception, 
however, that we must add ^ to the values thus found, 
in order to obtain the true expectation of life for every 
moment of human existence, agreeably to the method 
laid down by all the writers on this subject. Thus, if 
we make 

A=a+i+c+ a?+y+z 

B==6+c+(/-|- • • • • • *+y+2: 
c=c + d+e-|- • • • • . ar+y+z 
then will the expectation of a single life A be equal to 
+ ^ = ^: the expectation of a single life B will 

C B 

be equal to i — y 2 • ^'^y other 

life. And in like manner we might proceed to find 
the expectation of any two joint lives, after making the 
subsdtutions above alluded to. But it is presumed 
that enough has been said to show the application of 
the method. 

Having thus given a general view of the principles 
upon which this new method is founded, I shall pror 
ceed to give some practical examples of its utility and 
superior advantage. For this purpose I have annexed 
to this paper four Tables which have been calculated 
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agreeably to the principles above alluded to> and which 
will more fully illustrate the rules above given. All 
these tables have been deduced from the Sweden obser- 
vations of life in general. 

The ^rst table is for determining the expectation of 
a single life, at every age. The ages are inserted in 
the first column in an inverted order, beginning with 
the oldest life in the table of ob^rvations. In the 
column 3, and opposite to the respective ages, are in* 
serted the number of persons living at those ages ; and 
in the colunm S are set down the sums of the values 
in the preceding columns, according to the method 
above explained. . . 

. The second table is for determining^ the expectation 
of iivo joint lives, whose difference of age is 9* 10, and 
1 1 years ; these three differences being requisite for 
the solution of some of the following questions. The 
age of the youngest of the two livjes is inserted 
in the first column ; and the values in the column 2 
are found by multiplying together the number of 
persons living at the respective ages of the two grven 
lives. Thus, the number of persons living at the 
ages of 71 and 80 are 1622 and 558, the product of 
which is 905076 ; and which forms the seventeenth 
value in this column. The column S is formed as in 
the preceding table by taking the sums of the values 
in column 31. The column marked x in this and the 
subsequent tables will be explained hereafter. 

The third table is for determining the value oSvaan^ 
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nuity on a single life, at every age ; — ^its construction 
will be sufficiratly evident if compared with the q)eci- 
men given in page 24, 

The fourth table is for determining the value of 
an annuity on two joint lives, whose difference of 
age is 9 J 10^ and 1 1 years : it is formed upon similar 
principles to the preceding one. The age of the 
youngest of the two lives is inserted in the first co- 
lumn, as already explained in the second table. 

The rate of interest made use of in the computation 
of the last two tables is 4 per cent. 

These are all the* tables which are necessary to be 
inserted for the purpose of solving the folloieing cases ; 
but I ought previously to explain the meaning of the 
column X in the last three tables. The figures in tlhat 
column are of use in enabling us to point off the pro- 
per number of integers that arise from the process : 
they are the logarithmic indices of the numbers before 
which they stand, and consequently indicate the places 
of figures of which such numbers would consist if 
fully expressed. Thus, in the second table, the num- 
ber against the age of O, in column 9, ought to be 
617700CX) : but, as the first six figures are all that are 
necessary for our purpose, the last two figures are re- 
jected, in order to abridge the size of the table. The 
logarithmic index 7, which is prefixed, shows therefore 
that the number ought to consist of eight places of 
figures, and that we must affix ciphers in order to 
make up that number. Where the index is less than 
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the number of figures, we have only to point off the 
proper number of integers, and to consider the rest as 
decimals. 

This being premised, it is presumed that the prin- 
ciples upon which the following cases are solved, will 
be sufficiently clear and intelligible without any further 
explanation. 

The expectation of a single life aged 40 is ^^^^4"^ 

=24*664 ; the expectation of a life of 50 is + | 
= 18'463: the expectation of two joint lives aged 
40-50 is ^?S^+i= 14-466. 

17657000 * 

The value of an annuity on a single life aged 40 
is ^1^2^.^ = 1 4'080 ; and the value of an annuity on a 

single life aged 50 is 11 .651 . On the two 

joint lives aged 40-50, the value is ^"^3^ = 
9.640. 

The annuity which would purchase on each of 
these lives would be respectively ^^^^^^^ =0713, 

23363'8 ^^^^ J 107263000 
= '0858, and — =»1037. 

272201-4 ' 1034031000 

The value of an annuity on a life of 40 deferred 
for 20 years is ^^2^M^^'^^^ '* ^ 
50 deferred for SO years it is ^^3^=' 1*6. On the 



two joint lives 40—50 deferred for 15 years the value 

. 158765800 , 

The value of an annuity on a life o£ 40, de- 
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ferred for 20 years, and to be paid for by equal annml 
paymenis during that interval, is ^^^^1^— = 
'2098 ; and the value of a similar annuity on a l^e of 
50 deferred for 30 years, is ^^2^^^-^^ 1 7, 
On the two joint lives 40—50, deferred for 15 years 
and payable in a similar manner^ the value is 

15876580 

1 14 1 J940CX) - 1 85786&00 

The value of a temporary annuity for 20 years on 
a Ufe aged 40 is 1 1 -474: and of a 

^ 412833 

temporary annuity for 30 years on a life aged 50 is 

2722014-3411070 in, ^ ' ' . !• 

— 233^^8 ^=11*505. On the two joint uves 

... „^ , , . 1034031000— 158765800 

^40^S0,fDr 15 years, the value IS -[^^ 

=8-160, 

The value of an assurance of ^1 on a life of 
40 is ^^^•^r/r.°L^'^ ^=-48l9: and the 
lue of a similar assurance on a life of 50 is 

2955652— 272201-4x1*04 *u ^ • • * 

— 2si6FfcTo4 J^"^^ 

Jives 40-50, it h ^i^^^-^0^4<Biooox^i;oi 

' 1072^3000 X 1*04 

r590S, 

The value of an assurance o{ ^1 in annual pay- 
ments on a single life, aged 40, is equal to '96154— 
^^!~-=^02B07 : the value of a similar assurance on 

alrfe, aged 50, is equal to '96154—1^^'^— 
On two joint lives 40—50, it is equal to ■96154— 

jO34O31 00Q^ 
1 141294000" 

The value of aa assurance of ^1 on a life of 
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40, deferred for 20 years, is ^-L-^——— 

=•1818 : and on a life of 50, deferred for SO years, 

» .^^^^xT4— =^"*- Oa .he »o 

joint lives 40 — 50, deferred for 15 years, the value is 

18578^900 — 158765800 X 1*04 

107263000x104 •1853. 

The value of a temporary assurance of ^1 on 
a single life, aged 40, for 20 years, is equal to 

6204904— 1 1 7538 0— 1'04(579207' 1 — 1055 13'5) _ . 
41283-3 X 104 ~ 

and on a life aged 5Q, for 30 years it is equal to 

395565-2-4456'!toO— r04(27220r4— 3411076 ) . .4760 
23363-8 X 1-04 . 7" 

On two joint lives 40—50 for 15 years it is equal to 

1141 294 000 — 1 85786900— 1 04( 1 03403 1000— 158765800) 

107263000 X 1 04 

•4055. 

If we apply these tables to the solution of any cases 
in Contingent annuities and assurances, the advantage 
of their form and arrangement will be much more evi- 
dent ; since we can, by a very simple numerical ope- 
ration, solve some of the most intricate cases on this 
subject. — In questions relative to contingent annuities 
it is always required to know the probability of survi- 
vorship between the given lives ; but according to the 
methods hitherto adopted, this informadon cannot be 
obtained except at an expense of dme and labour which 
few persons are disposed to give to the subject. Nd- 
ther are there any tables in existence that will suit all 
the cases that may occur. By the present plan, how- 
ever, this may be very readily obtained, ■ . 

Let us take the case of two lives A, B ; of which A 
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h supposed to be the youngest. And let us suppose 
A' to be a life one year older than Aj and B' to be a 
life one year older than B» Then if we make a 
a'b, Afi', aV, to denote the values in Table 11 stand- 
ing against the ages of the joint lives AB, A'B, AB', 
A'B' respectively in the column 3B : and if we make 
a 6 to denote the value standing against the ages of 
the joint lives AB in the column 3, we shall have the 

following formula : 

AB — a'b ^ (aV — a b' ) 

for the value of the probability that the life A shall die 
before the life B. So that, if the life of A were 40, 
and of B 50, the value would be equal to 

204251 600-25779 1 1 00- (^4 6 5 94800-252670000) 1253650 

2x17(557000 " "35314000 

=■3550. 

If we retain the same characters to denote the similar 
and corresponding values in Table IV, we shall have 
the following formula : 

2r.flir'* 

for the value of an assurance of on the life of 
A provided, he dies before B ; the numerical solation 
of which formula is readily performed by the help of 
the present tables. — For instance, let us suppose the age 
of A to be 40, and of B 50 : and that it were required 
to determine the value of an assurance of ^1 on the 
life of 40, provided he dies before the life of 50. 
This value would be equal to 

1 141 agiOOO— 1 1 16533000— r04( 1 03403 1000— 1056721000) 

2'OBxi0726:jogQ 

9M1Q704O 



If rhe value of the assurance be required in 
annual pctymenU^ we have only to substitute An in- 
stead of abr^ in the denommator of the given formula. 
Thus, beinK the value of the assurance in 

* 323107040 ° 

one present payment^ the value of the same in equal 

annual payments will be ^^^^p"^^^^^*^' 

In like manner we might proceed to find the value 
of an assurance depending on any order of survivor- 
ship amongst three lives* : for, if a Table were formed 
for three joint lives upon similar principles to those 
which have been already explained, and if we retained 
the same characters as before to denote the similar and 
corresponding values in that Table, the formulae for 
such cases might be rendered equally simple and easy. 
Thusj the present value of ^1 payable on the decease 
of Aj provided he be the ^rst that fails of three given 
livesj Aj B, C, would be denoted by 

2ABC — 2A'BC-hAi6'C— a'b'c— r(2A'BV— 2AB'c'-hA/BC*— ABC*) 

which produces the same value as the formula given in 
page 121 1 of my Doclrim of Life Annuities^ &c. And 
the present value of ^1 , payable on the decease of A 
or B provided eiiker of them be the ^rst that fells of 
three given lives Aj B, C, would be denoted by 

4abc— ABC— ab'c---2a'b'c— ?-(4a^s'c'— ab'c'— a'bc'— 2AflC'j ) 

which produces the same value as the formula given m 

* Tbls part rektif s to three lives was mi inserted in ibc paper 
wlien It wai seat to the Ro/al Sockiy, 



page 1240 of my work above mentioned. These two 
formulas, together with those already given, will serve 
for the solution of most cases in Contingent Assurances 
where three joint lives are concerned*^ : and in those 
cases where we are obliged to resort to other methods, 
the process will be found to be equally simple and 
easy. 

If the assurance be required for a term of years 
only, the value may in all cases be deteraiined with 
equal ease and expedition. 

Let any person attempt to solve the cases above 
given, by the common rules laid down for that purpose, 
and by any of the existing tables upon this subject, and 
he will immediately be convinced of the superior ad- 
vantage of the plan here proposed. Almost all of them, 
particularly where two or more joint lives are concerned, 
would require the aid of logarithms and a troublesome 
calculation; and the solution would consequently be 
exposed to considerable error ; whereas, agreeably to 
the present plan, the greater part of the process is per- 
formed simply by subtraction^ and on/^ mie operation 
by division is required. 

If we add another column C, to the one already 
given in the specimen in page 24, and take Jf, &c 
to denote the sums of the values in column B ; thea 
by arranging them in a similar manner, as in the 
following specimen, 

* They will serve for the solution f>f Problems 29, 30, 31, 32, 
33, 34j 35, 30, 37, 36, 41, 43 and 40, in my Doctrine ofJUfe- 
Jmuitiett tfc. 
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Age. 


a 




c 


96 


X 


z 




95 




Y 


? 


94 

• 
• 


■rr' 


X 




• 

3 




X> 






cr"-* 


c 


t 


1 


fcr«-> 


B 









A 


a 



ve shall consequently have 
&c. 

In this case, ^ will be the value of an increasing 

annuity on the life of a child /t^^ bom: that is, of an 
annuity of one pound for the first year, /u;o pounds for 
the second year, three pounds for the third year; 

and so on. Moreover, — — t will be the value of a 

K 

similar annuity on the life of a child one year old : 
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will be the value of a atnilar annuity on the life 

of a child two years old : and so on, for any other age. 

These are some of the principal advantages attending 
the new arrangement of the tables* There are others, 
of inferior moment, which it would be needless to in- 
^st upon in this place^ since they will immediately 
occur to such persons as have turned their attention to 
this subject* Enough has probably been said to war- 
rant the adoption of this method in the for mation of any 
new tables which may be hereafter published : and the 
following directions may be of use to those persons who 
are employed in such calculations* 

Provide a set of smooth deal lathes or rods, one 
edge of which should be about one fifth of an inch in 
thickness; and divide the whole length of each rod 
into a convenient number of equal parts. On the 
edge of the rod, thus divided, (or on a slip of paper, to 
be pasted thereon) write down, within the several divi- 
sions, the logarithms of the number of persons living 
at every age of human existence : but, in an inverse 
order j that is, beginning at the age of the oldest life in 
the table of observations, and proceeding upwards to 
the youngest. If it be required to calculate the value 
of an armuity on two joint lives, two similar sets of such 
rods must be formed : and if three joint Uves, then 
three similar sets ; and so on* Let the computist a so 
fjrepare another set of rods, divided in a similar man* 
ner, whereon he must msert the logarithms of the 
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amount of ^1 at the end of 0, 1, f, 3, &c years 5 
according to the given rate of interest. Thus, let it 
be required to calculate the value of an annuity on two 
joint lives, according to the Northampton table of ob- 
servationSj and at 4 per cent interest ; in which case 
the logarithms on the respective rods will be arranged 
in the followmg manner : 

7^3000000 I 'fiOa06()0 I -954S4a5 I l-a(HitjUQ I i-380ilI2 [ 1-53 J 4 Tag I jcc 

And when we operate with these rods, they must be 
brought together (either by the hand, or by means of 
a groove in the table) for the more convenient addition 
of the numbers in the respective columns. If the two 
lives are of equal ages, the ends of all the rods must 
coincide with each other, in which case the logarithms 
in the several divisions will stand directly under each 
other f as in the following manner : 



■0000000 1 eOSOfjOO 1 9542455 f 




&c 


'OOOOUOO 




1 204 1200 1 I'SSOgltS i 14789 f 




■ooooouo 




'05iiaX)| '068l.^?S4 1 08,51657 J 





and the natural numbers, corresponding to the sums of 
the logarithms in each perpendicular division, will be 
the values that are to be inserted in the column SJ in 
the Table, 

If there be om year*s difference between the ages of 
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die two lives, the upper rod must be moved one divbioa 
towards the left, as in the following manner : 



I 'OtX>tXXK> I aitiSOeOO I 3542425 ] 
^ I -0 000000 i -602Qt^ | 



\ l atHlSOQ J l-3S02ng | Ifcc 



^d the natural numbers, corresponding to the sums 
of the logarithms in each perpendicular division, will 
be the values that are, in this case, to be inserted in 
the column St in the Table. 

If there be two years diflference between the ages of 
the two liveSj the upper rod must be moved two divi- 
sions towards the left i if three years, three divisions ; 
and so on : and the natural numbers corresponding to 
the sums in these cases^ will be the values that ought 
to be inserted in the column 9, So that these three 
sets of rods will serve for every possible combination 
of ages between two lives : and thereby not only save 
an immense deal of trouble, but moreover prevent 
those errors which are so likely to occur when we 
have to transcribe the same numbers over and over 
ag^n with the pen. It may be fiirther remarked that 
the rod which contains the logaiithms of the amount 
of may be used with anr/ other table of obser- 
vations, where the same rate is required. In the same 
way that the rods, containing the logarithms of the 
lumber of persons living, may be used with any other 
rate that is required. 

In order to detect, by a different process, any error 
In taking out and operating by the logarithms, we may 
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9dopt the following method*. Let Y^X^Sec re- 
, spectively denote the logarithm of the number of 
people living, in the table of observations, at the age 
of the oldest life, and at 1, 2, 3, &c years younger 
than the oldest : and let R denote the logarithm of the 
amount of ^1 in a year, according to the given rate 
of interest. Then the logarithms, for finding the value 
of an annuity on any two equal joint lives, will be 
Z+Z, y+y+R, »^+^+3R, r+r-|-4R,&c. 

Having thus found the logarithms for such cases 
where the ages are equal, or where the difference of 
age is = O, we may find the logarithms for those cases 
where the difference b 1, 2, 3,4, &c years, by the 
following method. Take out the differences between 
the logarithms Z, JT, &c, thus, 

r-z, jc-y, ^—y, r-r, &c 

and add them respectively to the values above found, ui 
the manner stated below ; and the result^ will give the 
proper logarithms for finding the value of an annuity 
on any tw6 joint lives whose difference of age is respec* 
tively 1, 2, 3, &c years. Thus, the logarithms, when 
the difference of age is 

©year are =:Z+Z, y+y+R, jr-f-X'+2R, »^+/ir+3R,&c 
add Y-^Z -Y-y fF-X F^-IF 

1 year are =Z+y, Y-\-X^K, A'+^+2R, ^+r43R,&c 
add X^Y W^X T-V 

ayear8are = Z+X, y+^+R, X^V^i^, /T+T+sR, &c 
add W^X V^W T^F S-T 

#years are =Z + ^, Y+F+R, J!C-fr+2R, ^+S+3R, &c 

♦ Thk method of proving the accuracy of the calculation has 
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It will be readily seen that the results^ obtained by this 
process^ will be the same as by the rods above alluded 
to, provided they are both accurate. But if the results 
should diflfer^ there niust be some error, which ought 
;o be corrected. 

The public are indebted to Mr* George Barrett, 
of Petworth in Sussex, for this easy, expeditious and 
k ingenious mode of determining and arranging the value 
Hkf Life Annuities : and it is with his concurrence that 
^■I have drawn up this paper to explain the principles 
^Ktipon which it is founded and to point out the advan^ 
tages which attend it. I have been the more induced 
to enter upon this subject, since it gives me an oppor- 
tunity of perpetuating the name of one who^ by his 
labours on this subject, has deserved so much from 
every person that is interested in the science : and at 
the same time of making known to the world the as- 
tonishing and beneficial effects that may be produced 
by perseverance and attention in so laudable a pursuit. 
Amidst a variety of avocations Mr, Barrett has never 
lost sight of his favourite object* At an early period of 
ihis life he became attached to this branch of analysis j 
and without the aid of a master, he made considerable 
progress in the mathematics, with a view to his further 
and more complete study of the subject. He very soon 
saw, and lamented how much the application of the 
science was abridged, through the want of a more nu* 

been com muni cated to the author, since tfae Paper was read befoi^e 



the Rnyal Society. See the note io page 48. 
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inerous and extensive set of Life Annuity Tables than 
those we at present possess. In order to remedy this 
defect he at first devoted his leisure hours to the forma- 
tion of a few tables which were intended for a new 
society that was about to be established in his neigh- 
bourhood. Pleased with the subject, and probably in- 
tending to render his labours more serviceable to the 
public at large, he extended his plan ; and after twenty, 
five years close application he has calculated the most 
complete set of tables relative to this subject that pro- 
tably will ever be again produced by any one person. 
These Tables are eighteen in number, and may be ar- 
ranged in the following manner : 
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For the Expecta don of Lives^ 

Tablfs I, II5 1II> IV, V. Showing the number of 
persons living at the several ages therein mentioned ; 
according to the observations made in Sweden amongst ^ 
males^ amongst Jamales^ and dLinongst lives in general ; 
according to the observations made at Northampton 
and according to the observations made by M, De Par* 
cieus in France. From which may be easily deduced 
the Expectation of life at the several ages, in each 
place respectively. 

Table VI . For ascertaining the Expectation of any 
iwo joint liveSj and also the probability of one life 
dying before or after another: deduced from the 
Sweden table of lives in EmeraL 



Table VIL For ascertaining the Expectation of a 
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Single f^/Of of any T^vo^ Three ^ or Four Joint lives, 
deduced from De Moiure's Hypothesis of an equal 
decrement of life. 

For Annuities on Singh lives, 

|l Table VIIL For ascertaining the value of an an- 
nuity on the life of a Male at every age ; interest at 

3, 4j 5 and 6 per cent, deduced from the Sweden 
table of observadons. 

Table IX. For ascertaining the value of an an- 
nuity on the life of a Female at every age ; interest at 
S, 4, 5 and 6 per cent^ deduced from the Sweden table 
of observations. 

Table X. For ascertaining the value of an an- 
nuity on a Single life, at every age j interest at 

4, 4f , 5, 6, 6^^ Tj 7f and 8 per cent, deduced 
from the Sweden table of lives in general. 

Table XL For ascertaining the value of an an- 
nuity on a Single life, at every age ; bterest at 3, 3f , 
4, 4^, 5^, and 6 per cent, deduced from the Norths 
ampion table of observations* 

Table XIL For ascertaining the value of an an- 
nuity on a Single life, at every age j interest 3, 3|, 
4, 4^ J 5, 3^^ and 6 per cent, deduced from the obser- 
vations of if. De Parcieux in France. 



For Annuiries on Two Joint lives. 
1 1 Table XIII. For ascertaining the value of an an- 
nuity on Two joint lives, consisting of a Male and a 
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Female^ for every possible combination of age ; m- 
terest at 4 per cent, deduced from the Sweden table 
pf observations. 

Table XIV. For ascertaining the value of an an- 
nuity on Two joint lives, for every possible combina- 
tion of age ; interest at 3, 4, 5 and 6 per cent, de- 
duced from the Sweden table of lives in general. 

Table XV* For ascertaining the value of an an- 
nuity on Two Joint lives, for every possible combina* 
tion of age ; interest at 3, 4 and 5 per cent, deduced 
from the Northampton table of observations. 

Table XVL For ascertaining the value of an an* 
nuity on Two Joint lives, for every possible combina- 
tbn of age ; interest at 3, 4 and 5 per cent, deduced 
from the observations of M. De Parcieux. 

For Annuities on Three Joint lives. 

Table XVII. For ascertaining the value of an an- 
nuity on Three Joint lives, for every possible combina-' 
tbn of age ; interest at 4 per cent, deduced from the 

Sweden table of lives in general. 

For Annuities on M. De Moivres Hypothesis. 

Table XVIII. For ascertaining the value of an 
annuity on a Single life, and on Two^ Tkree^ and Few 
joint lives, for every possible combination of age j in- 
terest at 3, 3^, 4, 4|, 5, 5^, 6, 6|, 7, 7§ and 8 per 
cent, deduced from M. De Moivre'^s Hypothesis of an 
equal decrement of life. 
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All the above Tables are arranged agreeably to the 
principles laid down in this paper ; and will therefore 
show, with equal facility^ the value of annuities, whe- 
ther they be temporary, deferred^ or for the wkoie 
duration of life. Tables VIII^ IX, and XIII, have 
the addidonal column alluded to in page S8, where- 
by they show the value of incr easing annuities ; and 
are consequently of essential use to those Societies 
which are formed for the benefit of Old j4ge and of 
fFidows. Tables XI and XV will be extremely useful 
to the various Public Companies lately established for 
the purpose of granting Assurances on lives : and will 
save much time and labour in estimating, at the stated 
intervals, the true assets of such companies, agreeably 
to the method which 1 have laid down upon this sub- 
ject in my Doctrine of Life jinnuities and jlasur- 
ances^ page 456* Tables Xll and XVI will be equally 
desirable to those societies which grant jinnuities on 
lives : since they are formed from those observations 
of human mortality which show more correctly than 
any other the probability of living amongst a set of Life 
jinnuitanis. Tables Xj XIV and XVII will be of very 
considerable use and advantage to the various Colleges 
and Corporate Bodies in this kingdom, as well as to 
noblemen and other persons of landed property, whose 
estates are leased on lives : since there are no tables at 
present existing, whereby the true value for the renewal 
of a life in such leases, can be fairly esrimated ; and we 
are consequently ofteniinies obliged to rest contented 
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with an approximation which (there is much reason to 
fear) is frequently far from the truth. By the help of 
these tables, however, this doubt wilt be removed : 
and the values may in all cases be determined with the 
greatest accuracy* The remaining tableSj which far 
exceed in extent any thing of the kind as yet pub* 
lished, will tend to the solution of many problems 
which have hitherto remained inexplicable for want of 
such assistance. The whole of them have been care* 
fully examined and corrected separately by two other 
persons, so that there is the greatest reason to belieire 
that they are accurately and truly computed *. 

It is needless for me to enlarge, in this place, upon 
the astonishing perseverance and industry displayed by 
Mr* BaiTett in the formation of these tables. Every one 
conversant with the subject must be aware of the im- 
mense time and trouble which must have been employed 
in the computation. It is indeed the most successful 
effort^ of this kind^ that has ever yet been made by 
any one individual : and every person mterested in the 
science, must regret not only that they have not yet 
been made public, but that there is a chance of thar 
being lost /or ever to the world. Whether Mr, Barrett 
however may meet with sufficient patronage to induce 
him to publish the whale of these tables, or whether 

* One of thei^c persons operated by means of the rods ailitded 
to m page 39 5 and the other hy ihe method explained in page 42 ; 
the similarity of the two resuiti confirraed the correctness of each 
other. 
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he may publish them in part, or whether indeed he 
may be prevailed upon to arrange them according to 
the usual method (for they are at aH times capable of 
being thus converted) — the object and design of the 
present paper will be the same : which is, to point out 
some curious properties and advantages which such a 
mode would obtain over the present arrangement ; and 
thus, by encouraging their adoption, to open anew 
' field to the analyst. On the other hand, should Mr. 
Barrett fail in his object, it may not be considered al- 
together useless to hold out a beacon to posterity, lest 
they should pursue a similar hopeless course, and waste 
the best part of their lives in the same fruitless and de- 
lusive career. 
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TABLE I. 



For the Expectation of a Single Life* 





Cotuinn 




Age. 


Colunii". 


ColtJTim 


XI* 








96 


I 


I 








95 


2 


3 


6S 


2354 


24961 


94 




8 


04 


2472 


2^433 


93 


1 1 


J9 


fiQ 

Oi> 


2590 


30023 


92 


21 


40 


ftr 
01 


27OQ 


32731 


9^ 


33 


73 


01 


2922 


35553 


90 


47 


120 


60 


2g30 


38483 


S9 


02 


ICQ 


59 


3030 


41513 


BO 


82 




r D 


3125 


44636 


a ,i_ 

e? 






57 


3220 1 


47B5fi 


6ti 


144 ' 


517 


50 


3312 


51170 


85 




706 


55 


3403 


54573 


84 


244 


950 


54 


3494 


5SC67 




309 


ii59 




3584 


61651 


1 S2 


384 


1643 


52 


3674 


65325 


SI 


408 


21 i 1 


51 


3761 


69O86 


80 


558 




50 


3846 


72p32 


i 79 


648 


3317 


49 


3924 


76656 


7S 


743 


4060 


48 


3997 


8085'J 


' 77 


648 


49O& 


-*? 


40(^ 


8492a 


70 


9^3 


fib7l 


46 


4143 


89O65 


75 


1084 


6955 


45 


4219 


93284 


74 


1214 


Bl6g 


44 


4297 


97581 


73 


1354 


9523 


43 


4375 


101956 


73 


1489 


11012 


42 


4453 


106409 


71 


i622 


12634 


41 


4526 


110935 


1 


\74g 


J 43 83 


40 


459 J 


115526 


60 


18/3 


IG256 


39 


4651 


120177 


6b 


mT 


18253 


38 


4709 


124086 


67 


2118 


20371 


37 


4767 


129653 


66 


2236 


22607 ' 


3d 


4S25 


13447& 
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Age. 


Column 


Columu 


Age. 


Column 


Column 


SI. 








Q K 




loyioxjA 


19 


. v)oy9 




On 




IftOKJ^ 


lil 


oyou 


JuxJtiJOO 


o*j 

OO 


aUlU 




id 


5974 




oil 






1 ^ 


UUIO 


MJUO£o 


31 


5132 


159523 


11 


6061 


272584 


0\3 


*y * 




in 


fi\ 1 
\j» 10 




•*9 




1U99UU 


9 


Ql/7 




JLti 


DOUl 


1 TIO/S 1 
1 /OUQl 


Q 








27 


DoOD 


JoUQlO 


7 


Oooj 


2974OJ 


26 


5407 


186023 


6 


6442 


303905 


25 


5457 


lgi480 


5 


6564 


310469 


24 


5507 


196987 


4 


6707 


317176 


23 


5555 


202542 


3 


6952 


324128 


22 


5603 


208145 


2 


7296 


331424 


21 


5650 


213795 


1 


7805 


339229 


20 


5697 


219492 





10000 


349229 


19 


5740 


225232 








18 


5782 


231014 








17 


5822 


236836 








16 


5862 


242698 
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TABLE IL 
For Uie Expectation of Twp Joint lives. 



Part I . — Difference of u4ge 9 Years. 





I 


ColuiTLO 








1 


Column 


^, 


Coiiimn 


Age. 


ja. 1 






ja- 




67 




1P9000 


2 


lOfOOOO 












tsfl 




288000 




39700QO 












ss 




945000 


3 


1342000 


55 


6 


841222 


7 


7291635 


84 


3 






4ff2()OOU 


54 




904946 




8U16641 


S3 






4 




53 




970547 




9 167 169 


82 


4 


1267 m 






52 


7 


103680 ' 


8 


1020399 


81 




2190GO 




4-5 lb;J GO ■ 


51 




110197 




1130590 


80 




345(00 




79779OQ 






110534 ; 




1347130 


79 




53136Q 


5 


1329 I 50 






122025 




1369735 






SO987O 




2 13c 020 


4B 




15S703 




1498450 


77 




122112 




3360140 






134705 




1033224 


76 




1 62007 




5160210 


46 




14Og80 




1774210 






2§A4q6 




7825170 


45 




147412 




1921622 


74 




37512^ 


6 


1157043 


44 




154004 




2075627 


73 




5 r 9936 




imm 


43 




100737 




2230304 


72 




696852 




2374431 


42 




IQ7477 




^03641 


71 








3279507 


41 




1740170 




257701 i 


70 


6 


113335 




4412S60 


40 




180151 




275S062 






139164 




5804499 


39 




185900 




2943963 


es 




inb34f)" 




74979^5 


38 




191009 




3135572 


07 




203963 




Q5375BQ 


37 




197497 




3333069 


m 




242382 


7 


119fel4l 


36 




203507 




35^00^5 


65 




28,1776 




1481917 


35 




209^65 




3746501 


6i 




334709 




1816626 


34 




210431 




3962932 


03 




385651 




2202277 


33 




223095 




41 86027 


6a 




439238 ' 




26415J4 


32 




229559 




44155S6 


61 




493568 




3135062 






235010 




4651190 


60 




548789 




368387: 


30 




241433 




4893630 






60509) 




4268962 


29 




247034 




5I3Q604 


5Q 




661 875 




4 95083 7 


28 




252099 




53023 02 


S7 




719992 




567O829 


'i7 




25B379 




5650/41 


56 




779645 






26 








#ai4&i9 
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Table II. continued. 





X ■ 


Column 


X. 


Column 






Column 


X. 


Column 


Age- 




SI. 




Age. 


SI. 




©. 


25 




7 


2(59958 


8 


6184777 


10 


7 


351001 


9 


IO89624 


24 




275901 




6460677 


9 




357154 




1125340 


23 




281750 




6742427 


8 




363875 




1161727 


22 




287546 




7029973 


7 




371475 




1198875 


21 




293291 




7323264 


6 




380014 




1236876 


W ; 




298865 




7622129 


5 




389639 




1275840 


*9 




304277 




7926406 


4 




400676 




I3159O8 


18 




309)26 




8236033 


3 




418232 




1357731 


17 




314796 




8550828 


2 




442210 




1401952 


16 




31 9889 




8870717 


1 




477276 




1449679 






324858 




9\95575 







617700 




1511449 


H 




329745 




9525320 












13 




334723 




9860043 












12 




339904 


9 


1019995 












11 




: 345295 




1054524 
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TABLE II. continued. 
For the Expectation of Two Joint Lives. 



Part 2. — Difference of Age 10 Years. 







Column 




II 

Coluuiii 






Column 




Column 








IB. 




^, 


15- 




2 


144000 


2 


1440000 












65 




378GOO 




5220000 


55 


6 


801 066 


7 
f 


6720592 


84 


3 


122000 


3 


1/42000 


54 




663717 




7584309 


es 




335900 ' 




5I4JOOO 


S3 




928256 




8512565 


82 




8O64OO 


4 


1320500 


^2 








9507484 


81 


4 


154440 




2864900 


51 


7 


106135 


8 


1056884 


80 




263260 




54 87 500 


50 




1 12688 




1169572 


79 




40 J 760 




U505100 


40 




11S&97 




1283469 


78 




609260 


5 


1 559770 


48 




124906 




1413375 


77 




9^320 




24&409U 


47 




131022 




1544397 


76 


5 


138672 




3870810 


46 




137216 




168J613 


75 ' 




204876 






45 




143573 




1825130 






296316 


6 


3881730 


44 




150137 




1975323 






4Jb3Se 


13nS559 


43 




15 6800 




2132123 


72 




571776 




1873335 


42 




163603 




2295720 


71 








263743 i 


41 




170223 




2465946 


/u 














l/v5/U 




2642518 


; % 


6 


121370 




4827077 






182505 




2825024 






146377 




6.^10848 






188219 




3013242 






1/9606 




8106^12 


37 




10396^ 




320721 1 






215327 


7 


1026018 


36 




199900 




3407U1 


65 




255174 




1281 192 


35 




206056 




3613167 


64 




300101 




1581292 


34 




213573 




3825740 


63 
62 




350686 




1931978 


33 




219I87 




4044927 




403221 




2335200 


32 




225856 




4270783 


61 




457728 




270292fc 


31 




232274 




450305B 


66 




512457 




330538/^ 


30 




238319 




4741377 


59 




5675 19 




3872q0-< 


W 




243991 




49S536S 


5S 




624092 




449696fJ 


28 




249624 




5234992 


57 




68 1996 




5178ci6- 


' V 




255273 




5490265 


56 




740563 




5919526 


26 




2dOS8S 


j 5751153 
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Table II. continued. 







Column 


X. 


Column 






Column 


X. 


Column 


Age. 


a. 


3. 


Age. 


31. 




25 


7 


266520 


8 


6017673 


10 


7 


348372 


9 


1068319 


24 




272431 




6290104 


9 




354560 




1103775 


23 




278305 




6568409 


8 




361375 




1139912 


22 




284184 




6852594 1 


7 




368940 




II768O6 


21 




289958 




f 142552 j 


6 




377630 




1214569 


20 




295731 




7438283 i 


5 




387210 




1253290 


19 




301120 




7739403 


4 




398 127 




1293103 


18 




306504 




8O45907 


3 




415312 




1334634 


17 




311768 




S357675 


2 




438927 




1378527 


16 




316958 




8674634 


1 




473061 




1425833 


15 




3219O8 




8996542 







611500 




1486983 


14 




326895 




9323437 












13 




331856 




9655293 












12 




337076 




9992370 












11 




342446 


9 


1033482 
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TABLE II. continued. 



For the Expectation of Two Joint Lives. 
Part 3. — Difference of. Age 11 Years. 



Age. 




Column 
XI • 


1 




Age. 


x\ 


Oilumn 




1 ^ r 


85 






2 


13pG00O 


55 





700911 


7 


1 0J08i 


d4 








G77 WOO 


54 




con j4 DO 




oy cJ J 5 / U 


63 


3 


1545CX3 


3 




53 




B85065 

^ U y 




7S7 1 535 


82 




422400 




6446000 


52 




95l56d 




8823 101 


BJ 




962800 


4 


1 627400 


51 


7 


101843 






80 


4 


1 84 1 40 




3408800 


50 




108534 


6 


1093092 


79 




304590 




65 1 440() 


49 




I J 4p73 




1 207665 






460^560 


5 




48 




J 2 1 1 OQ 




1328774 


77 








I8O746O 


47 




I2;i56 




1455§3I 


76 


5 






2857 J 30 


46 




133405 




I5Sg335 


"■5 




1 50090 




4418090 


45 




1 39733 






74 




22044(5 




07 12550 


44 




146227 






73 




330376 


6 


1001631 


4H 




152S62 




2026159 


72 




460101 




1 461 732 


42 




1 5 05 05 




31 87753 


71 








2084580 


41 




166285 




2354039 


70 


6 


818533 




2903112 


40 




173667 


: 


252^706 


6g 


I045J3 




3948246 


39 




I73S77 




2705584 


68 




129406 




5242302 


3S 




184781 




2890365 


67 




157367 




6815976 


37 




190537 




308C^2 


66 




IB9613 




S712104 


36 




196329 




3277231 


6.5 




226690 


i 


10P7QQ1 


35 




202344 




3479575 


64 




26;cj65 




J jb5S£j5 


34 




208/14 




3688289 


63 




3H426 


1 


Njfi02pl 


33 




215280 




3903561; 


62 










32 




221900 




41 2546*;) 


61 




420 K}6 




2467150 


31 




22SS528 




4353997 


60 




47524G 




2(^423p6 i 


30 




234945 




4598941 


59 








3-i7:z34:; 






2-10S44 






58 




585312 




405/656 1 


2y 




246549 




5076335 


57 




613034 




4700090 


27 




252167 




532S502 


S6 


.1 


701482 




5402171 1 


26 




257752 




5586253 
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Table II. continued. 



Age. 


r. 


Coliimu 

a. 


r. 


ColuiUD 

IB. 


Age. 


X. 


Column 
a. 


X. 


Column 

25. 


23 


7 


263300 


8 


5849554 


10 


7 


345497 


9 


1046795 


24 




268962 




6118515 


9 




351904 




1081985 


23 




274806 




6393321 


s 




358750 




1117860 


22 




2807 10 




6674032 


7 




366405 




1154501 


21 




286568 




6960600 


6 




375053 




1192006 


20 




292370 




7252970 


5 




384782 




1230484 


19 




297963 




7550933 


4 




395646 




1270049 


18 




303324 




7854257 


3 




412671 




1311316 


17 




308624 




8162881 


2 




435863 




1354902 


16 




313910 




847679J 


1 




469549 




1401857 


15 




31 8959 




8795750 







406100 




1462467 


14 




323927 




9H9^>77 












13 




328968 




9448666 












12 




334189 




9782854 












11 




339598 


9 


1012245 
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TABLE III. 



For Annuities on a Single Life. 



Age 




Co]uraD 


X 


Column • 


Age. 




Column 


X, 


Column 




a. 




IS 


a. 


is 


96 





100000 





1000000 












fill 










Oo 


q 




A 




f\A 
94 








o4ooUUU 


04 




007 




/ *t%JD^^O 




1 
1 


1 / 00 


1 

J 


onfi/>i 


Oo 




y44y»> 1 




0/ xyj^KfO 


02 




245670 




4542853 


62 


4 


102750 




9437766 


91 




401496 




8557808 


61 




J 11359 


5 


1055135 


9^ 






2 


iJ.'^ndA 1 

J Tr»/Lr*0 1 


00 








1 1 fT'tQftn 


fin 
09 










59 




1 9<\q9q 




] 4f\d.^nq 


fiQ 
00 











AQ 
00 




1 qfi9 1 q 






87 




155141 




4939995 


57 




148647 




1592063 






213155 




7071547 


56 




159010 




1751073 


OC/ 








OQfii I ] /; 












fi/1 









iOOO/ 


04 




1 fil Aq/i 










fi U j;;nfi 




1 nnQ97i 


00 




ic^opo^ 






82 




664964 




2568235 


52 




206351 




2502327 


81 




842842 




3411076 


51_ 




219687 




2722014 


80 


3 


104512 




4456200 


50 




233638 




2955652 


7^ 




126224 




5718440 


49 




247911 




3203563 


78 




150518 




7223622 


48 




262624 




3466187 


77 




178661 




9010230 


47 




278O49 




3744236 


76 




211005 


4 


1112028 


46 




294430 




403866^ 


75 




247019 




1359047 


45 




311824 




4350490 


74 




287708 




1646755 


44 




330293 




4680783 


73 




333723 




1 980477 


43 




349740 




5O30522 


72 




381676 




2362153 


42 




370214 




5400737 


71 




432399 




2794552 


41 




391335 




5792071 


70 




484905 




3279457 


40 




412833 




6204904 


69 




540055 




3819512 


39 




434957 




6639S62 


68 




598841 




4418353 


38 




457997 




709/858 . 


67 




660530 




5078883 


37 




4B2183 




7580042 


66 




725224 




5804107 


36 




507572 




808/614 
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Table III. continued.- 



Age. 


1 

X ! Column 

■j 'a. 


r. 


Column 


Age. 


a:. 


Ck>lunui 

a. 


X. 


Column 

3B. 


35 


4i 534330 


5 


8621043 


15 




141410 


6 


2734458 


34 


1 


562871 




91S4814 


14 




147988 




2882447 


33 




592841 




9777655 


13 




154893 




30^7340 


32 




624185 


6 


1040184 


12 




162221 




31'^61 


31 




656831 




1105867 


11 




1^972 




3369534 


30 




690958 






in 




178346 




3547880 


29 




726^10 




1247584 


9 




187361 




3735240 


28 




763176 




1323901 


8 




197158 




3932393 


27 




80 I 789 




1404080 


7 




207898 




4140296 


26 




841957 




1488276 


6 




219797 




4360093 


25 




883733 




1576649 


5 




2329 18 




4593011 


24 




927503 




1669400 


4 




247512 




4840522 


23 




97301 1 




1766701 


3 




266815 




5107337 


22 


5 


102068 




1868768 


2 




291 21 8 




5398556 


21 




107041 




I9758O9 


1 




323996 




5722552 


20 




112249 




2088058 







431718 




6154270 


19 




117619 




2205677 












18 




123219 




2328896 












17 




129034 




2457931 












16 




135118 




2593049 
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TABLE IV. 
For Annuities on Two Joint Lives. 



Part 1. — Difference of Age 9 Yeur&, 







Column 




Column 


f 




Column 




Column 


Age, 










Age, 




a. 






— — 


2 


1090G0 


a 


logoooo 












m 




20953O 




4085200 














a 


10221 L 


3 


1430G32 


55 


7 

r 


295)05 


8 


2083O7S 


84 




301913 




4449767 


54 




330159 




2413237 






759121 


4 


1204098 


53 




368256 , 




276 1493 


82 


4 


154174 




2745841 


52 




409132 




319G623 


81 




278320 




5529037 


51 




452242 




3642867 


80 






5 


IOO81G3 


50 




407377 




4140244 


75 




727203 




1735366 


49 




544309 




4684^^4 1 


78 


5 


115270 




2888064 


48 




594142 






77 




I8O756 




46Q5620 


47 




6470 u 




5925706 


76 




28OI9I 




7497534 


40 




703953 




6629^0 






423467 


6 


1173220 


45 




765478 




7305138 


74 




624612 




I7978:ii2 


44 




83l7tX) 




8220833 


73 


6 


p0036l 




2698 193 


43 




902/65 




9129623 


72 


125499 




3953 1 84 


42 




978264 


9 


1010769 


71 








5048375 


41 


8 


105744 




1110533 


70 




220766 




78560S2 


40 




113816 




1230349 


69 




28 1930 


7 


1067524 


39 




122146 




1352495 


68 




356766 




)424309 


38 




130933 




1483429 


67 




446gG9 




I8712I8 


37 




140355 




1623783 






^52333 




2423551 


36 




150455 




1774239 


65 




677265 




3100816 


35 




161315 




1935554 


64 




824962 




3925778 


34 




173016 ; 




210857O 


63 




988541 




4914319 


33 




IS5477 




2294047 


62 


7 


117094 




6085255 


32 




108485 




249»S)92| 


61 




136840 




7453657 


31 1 




211866 ! 






60 




158230 




p036oi8 


1 30 




225786 




2930 I 84 






18 1449 


8 


1 00505 1 


29 




240265 




3170449 


58 




206416 




1201466 


' 28 




255605 




3426055 


57 




233522 




1524988 


27 




27 1 805 




36&7S6D ' 






262985 




1787973 


26 


i 


288912 




398677» 
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Table IV. continued. 



Yo-^ 


X, 


Column 


X. 


Column 






Column 


X. 


Column 


Age. 


9. 




Age. 


a. 




25 


8 


307159 




4293930 


10 


8: 


719243' 


10 


1182717 


24 




326477 




4620408 


9 




761125 




1258829 


23 




346734 




4967142 


8 




806466 




1339476 


22 




368022 




5335165 


7 




856242 




1425100 


21 




390391 




572555Q 


6 




910961 




1516196 


20 




413722 




6139278 


5 




971396 




1613336 


19 




438063 




6.577341 


4 


9 


103887 




1717223 


18 




463594 




7040935 


3 




li277<5 




1829999 


17 




4901 88 




7531123 


2 




124012 




1954011 


16 




518044 




6O49I 67 


1 




139199 




2093210 


15 




547134 




8596301 







1 87360 




2280671 


14 




577579 




917388I 












13 




609752 




9783632 












12 




643957 


10 


1042759 












11 




680337 




1110793 
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TABLE IV. continued. 
For Annuities on Two Joint Lives. 



Part 2. — Dijference of Age 10 Years. 







Colunrtn 


JCm 


1 






0>]amrt 


T 


Calucnn 


■ 






Ace* 








80 


2 


144000 


2 


14^0000 












85 








5371200 


55 


7 


270210 


8 


1857869 


64 






3 


1 956072 


54 




302997 




2100805 


83 




382341 




56S0O85 


53 




338003 




24(^9529 


82 




9433^4 


4 


151 1382 


52 




377504 




n <d~i 

287/032 


81 


4 


J 8790a 1 




3390381 


51 j 




418620 




3295852 


BO 




33 J 643 




6706807 1 


50 




4624*53 




3759315 


"9 




5 2866 p 


5 


11 995<^ 


49 




507464 




4205779 


/8 




8338 J 4 




20^384 


4S 




554485 




4820215 


77 


5 


131559 




3348979 


47 




G04845 




5425059 


70 




205206 




5401003 


Aft 

40 




658778 




'■J ^ -n ■* 

0083o37 






315397 




8555635 


45 , 




716867 




68OO704 


, 




474251 


6 


13298 15 


44 1 




779630 




7580334 


44 




090043 




2020458 


43 




846798 




a ^1 Y 1 1 

o4d£71^1 


7i 








301 0589 


42 




918880 




934001 1 


T 1 

71 









4383078 


4 1 




994302 


f\ 
9 


10^403 1 


70 




J 82792 




6211599 


40 


8 


107263 




1141294 






230-1 17 






39 




115303 




1256598 


68 




300585 


7 


1158162 


38 




123670 




1380267 


67 




376404 




J 5365(}6 


F 




132546 




1512813 


6d 




47 1808 




2003373 






142062 




\^h^%7^ I 


65 




5S14S1 




25BgB55 


35 




352295 




1907171 


64 




7112J4 




3301069 


34 




163396 




1970566 


63 




864341 




4165410 


33 




175220 




21457S6 


62 


7 


103358 




5I989S9 


32 








2333559 


61 




122023 




641921s 


31 




200833 




2534392 


60 




142077 




7839990 


30 




2 1 4301 




2748603 


59 




163637 




9476356 


29 




228179 




2976872 


58 




167138 


8 


1134773 


23 




242784 




3219O56 


57 




212691 




1347464 


27 




256209 






56 




240194 




1587658 


26 




274444 




3753309 
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Table IV. continued. 







Column 


J 

1 
1 


1 

Column 




r. 




jr. 


Column 


Age, 




a. 






a. 




25 


8 


291^84 


9 


4043S93 


10 


8 


686399 


10 


1121850 


M 




309973 




4353866 


9 




726535 




1194504 


23 




329323 




4693180 


s 




770120 




1271^16 


22 




349730 






7 




8 17692 




1353285 


21 




37no9 




5404029 


6 




870430 




1440328 


30 




393639 




579766ft 


5 




928213 




J 533 149 


19 




4i6S44 




02145 12 


4 




992558 




1632405 


IB 




441268 




6655780 


3 








1 740087 


17 




466801 




7122582 


2 1 




US357 1 




1858444 


16 




493555 




7616137 


1 




132663 




1991107 


IB 




521314 




8I3745I 







J 78340 




216^453 j 


14 




550566 




866801 7 












13 




581277 




9269294 












12 




61403S 




9883333 












11 




648773 




1053211 

































1 
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TABLE IV. continued. 
For Annuities on Two Joint Lives. 



Part 3. — Difference of Age 1 1 Years. 



10". 


* 


Colamn 


r. 


Colamn 






ColUtDO 


r. 


ColuinQ 


Age. 










ft* 




85 


2 


1 89000 


■ — 

2 


1 890000 


55 


7 


240794 


8 


I 048OOO 


84 




507520 




6965200 


54 




277436 




1920319 




q 












•7 J v/Ow^ 




2237121 


82 




475142 




7119017 


52 




347167 




2584289 


81 


4 


1 14974 


4 


I86I639 


51 




386443 




2970732 


80 




224034 




4101094 


50 




428285 




3399017 


79 




385366 




7955640 


49 




471842 




3870859 


/ o 




6n6io7 










'51600.'; 

i/ A \J\f\JsJ 




4^87764 


77 




951648 




2353409 


47 




564423 




4952 I 87 


76 


5 


149401 




3847417 


46 




615844 




556S031 


75 




231060 




6158019 


45 




67O862 




0238S93 


74 




353222 




9^g0235 


44 




730120 




6969013 


73 




528943 


6 


14979^0 


43 




79^7S2 




7762795 






766in'> 




2264068 






ajSifiO'i 




8624600 


71 


6 


107857 




3342639 


41 




933943 




9558634 


70 




147413 




48 16769 


40 


8 


100858 


9 


1056721 


69 




195752 




67/4285 


39 




108665 




1165386 


68 




252069 




9294977 


38 




116741 




1282128 


67 




318797 


7 


1248295 


37 




125193 




1407321 


66 




399486 




164778 1 


36 




134159 




1541479 


6j 




496706 




2144487 


35 




143799 




1685278 


64 




610630 




2755117 


34 




154259 




1839538 


63 




745164 




3500281 


33 




165477 




2005014 


62 




903720 




440400L 


32 




177388 




2182402 


61 


7 


107709 




548IO9I 


31 




1 89994 




^72396 


60 




126^3 




6748OI9 


30 




203142 




257553% 


59 




146926 




8217281 


29 




216572 




2792110 


58 




168767 


19904953 


28 




230571 




3022681 


57 




192827 


8 


1183322 


27 




245257 




3267938 


56 




218768 




1402090 


26 




2^60716 




3528655 
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Table IV. continued. 







Column 




Column 






Column 




Column 


Age, 


a- 




«. 


Age. 


a. 




25 


8 




9 


3805637 


; 10 


8 


654554 


10 


1063632 


24 








4Qgg8Q2 


9 




693358 




1132968 


23 








4412567 


8 




735121 




3206480 


22 




3321^9 




474473d 


7 




780840 




1284564 


21 








5097400 


1 6 




83J.i4l 




1367688 


20 




374lt?7 




5471597 


1 5 




866914 




I4a6380 


19 




3966 10 




586820/ 


4 




948434 




1551223 


18 




419894 




6268 J 01 


3 


9 


10288J 




1654105 


17 




444321 




6732422 


2 




113010 




1767115 


la 




470OO8 




7203431 


1 




126614 1 




l8937'-!9 


IB 




496671 




7^99101 











206^701 


14 




524584 




8223685 












13 




554090 
















12 




54^5303 




9:^63139 












u 




Qi8ii3l 




998 1771 , 













ERRATA, 

In the Doctrine of Jj^e Annuities and jissuremca, in addition to 
those pointed oat in page 622, 



Page, line. For Read. 

5, 13, 7-x4=i«> • • • •T^IS'^^^ 

.36, last, -4407142 [in the last co/.] • -4407132 

42, Id, (1+ ) 

174, 2, I40217i 1032-097 

175, 2, 1402171 X-05 .... 1032 097X05 

— 70109,orj^70:2:2 . . 51'605, or a£^51: 12 : 1 

179, 25, 340*656, or ^340 : 13 : 1 . 338*561, or s£338: 11:7 
26, 40-656 38-581 

236, 2, ((^—a) (a— a) 

^ a.HBC a.HBC 
-2^- — 

423, 17, XVI XVIII 

428, 11, 11035 ir038 

436, 4, XXVIII XXVII 

491, 23, London Annuity . . • London Annuitant 

543, last, 5049 5047 



In page 516, line 23, for 60 and 81,*' read 50 and 81 GoTemment 
having extended their plan, by a subsequent act, since that note was written. 

In page 482, line IS, for ,£180," read ** £200 the j4micable Society 
having increased the sum which they guaranty to the shareholders, since 
that passage was written. I would also observe, in explanation to what I 
have said in the first note in page 483, that the Amicable Society have since 
published a table of the rates by which they efiect assurances un single lives. 
These rates are much lower (particularly when the assurance is for a term of 
years only) than those of any other office : and it is the first instance of any 
reduced rates being ofiered to the public. 

In this Appendix, page 9, line 2 from the bottom, for London Life Assurance, 
read London l^fe Association, 



